JPRS 74018 
15 August 1979 


USSR Report 


RESOURCES 


No. 888 


FBIS; FOREIGN BROADCAST INFORMATION SERVICE 








NOTE 


JPRS publications contain information primarily from foreign newspapers, 
periodicals and books, but also from news agency transmissions and broad- 
casts, Materials from foreign-language sources are translated; those 
from English-language sources are transcribed or reprinted, with the 
original phrasing and other characteristics retained. 


Headlines, editorial reports, and material enclosed in brackets [] are 
supplied by JPRS. Processing indicators such as [Text] or [Excerpt] in 
the first line of each item, or following the last line of a brief, 
indicate how the original information was processed. Where no processing 
indicator is given, the information was summarized or extracted. 


Unfamiliar names rendered phonetically or transliterated are enclosed in 
parentheses. Words or names preceded by a question mark and enclosed in 
parentheses were not clear in the original but have been supplied as 
appropriate in context. Other unattributed parenthetical notes within the 
body of an item originate with the source. Times within items are as 
given by source. 


The contents of this publication in no way represent the policies, views 
or attitudes of the U.S. Government. 


PROCUREMENT OF PUBLICATIONS 


JPRS publications may be ordered from the National Technical Information 
Service (NTIS), Springfield, Virginia 22161. In ordering, it is recom- — 
mended that the JPRS number, title, date and author, if applicable, of 
publication be cited. 


Current JPRS publications are announced in Government Reports Announcements 
issued semimonthly by the NTIS, and are listed in the Monthly Catalog of 
U.S. Government Publications issued by the Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C. 20402. 








Indexes to this report (by keyword, author, personal names, title and series) 
are available through Bell & Howell, Old Mansfield Road, Wooster, Ohio, 44691. 


Correspondence pertaining to matters other than procurement may be addressed 
to Joint Publications Research Service, 1000 North Glebe Road, Arlington, 
Virginia 22201. 





Soviet books and journal articles displaying a copyright 
notice are reproduced and sold by NTIS with permission of 
the copyright agency of the Soviet Union. Permission for 
further reproduction must be obtained from copyright owner. 




















$07 72-101 





REPORT DOCUMENTATION |}. REPORT NO. 
PAGE JPRS 74018 








3. Recipient's Accessior “o_ 





4. Title and Subtitle 


USSR REPORT: RESOURCES, No. 888 


5. Report Date 
15 August 1979 





6 





7. Author(s) 


8. Performing Orga:izetion Rep: No 





9. Performing Organization Name and Address 
Joint Publications Research Service 
1000 North Glebe Road 
Arlington, Virginia 22201 


10. Project/Task/Work Unit Ne 





11. Contract(C) or Grant(G) No 
(Cc 





12. Sponsoring Organization Name and Address 


As above 


13. Type of Report & Period Covered 











1% Supplementary Notes 





16. Abstract (Limit: 200 words) 


electric power and power equipment. 


This serial report co.tains information on energy, fuels and related equipment; 
fishing industry and marine resources; water resources, minerals, timber, and 





17. Document Analysis 2. Descriptors 


USSR 

Natural Resources 
Electric Power 
Er.ergy 

Fnergy Conservation 
Fisheries 

Fuels 

Minerals 

Timber 

Forestry 

Water Supply 


b. identifiers/Open-Ended Terms 


c. COSATI Field/Group 2C, 2F, 5C, 8G, 10, 21D 





18. Aveitebil 


ity Statement 
Unlimited Availability 
Sold by NTIS 
Springfield, Virginia 22161 





19. Security Class (This Report) 
| UNCLASSIFIED 


21. No. of Pages 


65 amend 








UNCLASSIFIED 


20. Security Ciass (This Page) 


22. Price 











(See ANS!-Z39.18) 


See Instructions on Reverse 


OPTIONAL FORM 272 (4-77) 
(Formerly NTIS—35) 
Depertment of Commerce 

















JPRS 74018 


15 August 1979 


USSR REPORT 
RESOURCES 


No. 888 


CONTENTS 


ELECTRIC POWER AND POWER EQUIPMENT 


Production of USSR Electrical Engineering Industry Discussed 
(Leonid Ewelin; HORIZONT, No 20,, 1979) jedtebeaeeanee 


New Superhigh Voltage Power Line Discussed 
(A. Androshin; PRAVDA, 12 May 79) ...ceccccccccccenes 


Socialist Competition Increases Energy Efficiency 
(D. Kienskiy; PRAVDA, 30 Apr 79) .vccccccccccecoceees 


Concrete Plant Undergoing Expansion 
(%. Semashkin; VYSHKA, 26 May 79) .lecccccscccececees 


Lack of Subcontractor Support Disrupts const io Project 
( PRAVDA UKRAINY, 23 May 79) ..seeees 


Problems Hindering Hydropower Construction Discussed 
(A. Velichko, V. Artemenko; PRAVDA, 6 May 79) ....... 


Coustruction of Armenian AES Proceeds 
(L. Grigorova; KOMMUNIST, 12 Apr 79) ..leveccecessees 


Construction of Ekibastuzskaya Energy Complex Continues 
(F. Dayzer; TRUD, 20 May 79) SOHO OH OHO MH OOOCOOOCOOS 


ENERGY CONSERVATION 


Energy Workers Meet in Baku To Discuss Preparedness 
(BAKINSKIY RABOCHIY, 22 Jun 79) .ssccccessscccecseees 


PAGE 


12 
16 
20 


24 


26 


ea- [III - USSR - 37] 




















CONTENTS (Continued) 


Programs for Efficient Energy Use Needed 
(Editorial; VYSHKA, 7 Jul 79) ....cccccccccecccecees 


Controls for Energy Use in Azerbaijan Noted 
(G. Alekseyev; VYSHKA, 6 Jul 79) ..... sebeneeeneneas 


Iatvians Develop Energy-Saving Processes 
(S. Yur'yev: IZVESTIYA, 1 Jul 79) ...ccecccesccceces 


Poor Winter Heating Services in Voronezh Reported 
(I. Titov; PRAVDA, 3 Jul 79) eeeeeepeeenseeeeeeeeeeeeeee 


Electricity Measuring System Made for Belorussian Plant 
(SOVETSKAYA BELORUSSIYA, 10 Mar 79) ...sceccceceeees 


FUELS AND RELATED EQUIPMENT 
Soviet Nuclear and Conventional Power Generation 


Discussed 
(Devana Lavrencic; ATOMWIRTSCHAFT-ATOMIECHNIK, Jul 79) 


Page 


28 


31 


34 


4O 














ELECTRIC POWF? AND POWER EQUIPMENT 


PRODUCTION OF USSR ELECTRICAL ENGINEFRING INDUSTRY DISCUSSED 


East Berlin HORIZONT in German Vol 12 No 20, 1979 signed to press 7 May 79 
pP 22 


[Article by Leonid Ewelin: "The Electric Heart of Industry") 


[Text] Products of the electrical engineering industry are in use in all 
branches of the USSR economy and in all Soviet households. Production scope 
is in accordance with the specialization and cooperation agreements between 
the Soviet Union and the other CEMA nations; it is future-oriented and ensures 
a rapid increase in goods pruduction and favorable product development. The 
assortment of goods from the electrical engineering industry extends from 
electric shavers to the largest generators in the world and from the electric 
coffee grinder to spacecraft. 


In a conversation with the USSR deputy minister of electrical engineering 
industry and director of the Secretariat of the international organization 
of CEMA nations--"Interelektro"--Vasili Borushko, I had the opportunity to 
learn about the present status and future development of this branch of 
industry. 


With the faster production pace, emphasis is being placed primarily on higher 
growth rates in material production and export. In raising efficiency it is 
important to achieve an ever-improving operating result in order to contribute 
a greater share of the national income from year to year. Science and tech- 
nology are to step up the development and efficient manufacture of those 
products which determine or help determine the scientific world standard. 

The accomplishments to date of workers, technicians and scientists offer as- 
surance that the difficult tasks of the 1979 Economic Plan and of the 10th 
Five-Year Plan will be accomplished. 


Let us take the electrification of the USSR, for example; the builders of 
electric machines are directly involved in this. Each new power plant is 
equipped with generators, transformers, electric engines, switches, cables 
and other equipment. Representing an absolutely top-flight achievement on a 
world scale are the high-performance aggregates produced by the Leningrad 
Association for Electrical Equipment, “Elektrosila." Among their products 

















are the twelve 500-MW generators used in the Kraznoyarsk hydroelectric power 
plant, the 640-MW generator recently deiivered to the Sayano-Shushenskoye 
hydroelectric power plant and the 1200-MW generator which is presertly being 
installed in the Kostroma hydroelectric power plant. 


Greater Share in Successes of the Energy Fconomy 


Last year the power plant capacities of the USSR were increased by 9000 Mw, 
electric energy production was raised by over 4 percent and the country's 
smoothly operating "Uniform Energy System" was f rther expanded. Its trans- 
mission lines (with 35 to 800 kV volte se) extend over a territory larger 
than the United States and serve more than 200 million people. After start- 
up of the 750 kV Magistrale plant between Vinnitsa (USSR) and Albertirsa 
(Hungarian People's Republic), our energy system was connected on 24 January 
of this year to "Peace"--CEMA's United Electric Power System. The products 
of the electrical engineering industry played a large part in completion of 
these projects as well. 


In the coming years, the bases will be created in the USSR for further increas- 
ing the percentage of nuclear energy and hydroelectric power in total electric 
power production. Before the end of the 10th Five-Year Plan (1976-1980), 

this share is supposed to rise from 22 to 40 percent. 


The development perspectives for the electrical engineering industry and 

for energy-generating machine construction (primarily responsible for the 
construction of reactors and turbines) to the year 2000 emphasize the produc- 
tion of installations which will use fissionable material, inexpensive coal 
from the eastern parts of the country, gas that contains petroleum and the 
energy from Siberian Rivers in the form of electricity. 


It will be a major and difficult task for tie energy economy, including the 
electrical engineering industry, to provide these enterprises with equipment. 
The enterprises that manufacture electric machines have been charged with 
delivering high-performance turbo- and hydro-generators--for instance, to 
the Ignalina nuclear power plant in Lithuania. 


The production of so-called cryogenic generators will begin in the 1980's; 

they are superconducting and their output should be at 2000 MW. The Leningrad 
"Elektrosila" association has already delivered one such generato: for test 
purposes. The use of cryogenic cables promises large savings in material, 
space and cost because of their high conductance and because they can be buried 
wnderground. 


Among the most important tasks of the electrical engineering industry is the 
production of equipment for high-voltage energy transmission systems which are 
to help establish a link between the energy giants to be built in Siberia 

in the next 10 years (for example, the Beryos hydroelectric power plant with 
6,400 MW output) and the industrial centers of the Ukraine. This line will 
then extend for a distance of over 4,000 km. 














The technical equipment to be installed in thermonuclear power plants plan- 
ned for several large cities and in tidal power plants on the sea will also 
constitute a serious challenge for the electrical engineering sector. 


Reliable Partner for Other Industries 


Also playing a part in improving the living standard of the Soviet people is 
a steady supply of high-quality electric household appliances. Minister 
Borushko called this an important task of his industry and stressed: "We 
always endeavor to deliver trouble-free appliances to our workers. In the 
past 15 years, production of such products has increased fivefold. The 
assortment presently includes 1,500 articles." 


In answer to my question of how the electrical engineering sector supports 

the development of other industries--ferrous metallurgy, for instance--he 
responded: “The production of electrical equipment embodied in scientific 
progress is running at high speed. It is attuned primarily to expansion of 
the other economic branches like ferrous metallurgy. Put into operation at 
the end of last year in Novolipetsk was the sixth blast furnace of this metal- 
lurgical plant, with a capacity of 3,200 m? and the largest converter section 
in the world. In Magnitogorsk, Cherepovets and other metallurgical enterprises 
in West Siberia and in the South Urals, large rolling mills and mill trains 
are being installed for light semifinished products. All these plants are 
operating with our electric equipment. For instance, we deliver to the ore 
mines especially powerful electric locomotives for transporting ore from deep 
open-pit mines. In addition, they also receive advancing excavators, bucket- 
wheel excavators and drilling equipment from us. Presently in the develop- 
ment stage are 20-MW motors for mill trains, synchronous motors of up to 63-MW 
power output and 25-MW thyristors. 


Rlectrical engineering is having an almost revolutionary effect on the devel- 
opment of machine tools, with an increasing trend toward greater use of elec- 
trical engineering/electronics. 


Asynchronous motors are exerting a strong influence on the tempo and quality 
of mechanization and automation of production in all branches of the national 
economy. Their total power this year is around 200,000 MW, and their elec- 
tric energy consumption is about 600 billion kWh; this corresponds to half 
the electric energy generation of che nation in 1978. 


Cooperation by the USSR with the GDR in the area of electric machine construc- 
tion was my last question. 


"With regard to our economic and scientific/technical relations," explained 

the minister, "we can say that they are developing successfully. As is known, 
the GDR is the USSK's largest trading partner. This fact naturally also deter- 
mines the scope and content of cooperation between the electrical engineers 

of both countries. 











"We are proud of the fact that we are contributing to reinforcing te GDR 
energy economy. All of the GDR's clectrical installations with a power out- 
put of over 100 MW come from our country. Soviet generators are installed 
in the power plants at Thierbach, Boxberg and Hagenwerder. In the latter 
plant, Soviet 500-MW generators are in operation, and in the “Nord” nuclear 
power plant, USSR generators have been and are being installed. Our equip- 
ment will also be used in the planned large power plants in Jaenschwalde and 


Stendal. 


"The asynchronous motors mentioned above were developed jointly with our 
friends in the GDR and the automated production lines for their assembly cuome 


from there. 


"We are purchasing electric equipment and electronic units from the GDR which 
are being manufactured on the basis of a specialization and cooperation agree- 
ment within the framework of CEMA; included are modern apparatus and equipment 
for nuclear power plants, gas relays for transformers and switches for auto- 
mated production lines. In conclusion, I would like to say that ilis type of 
cooperation is of great use not only to our two countries, but also to the 


other CEMA nations." 


Daily Production in the USSR 


1928 


14 million kWh electric power 

32,000 tons petroleum and 
liquefied gas 

97,000 tons coal 

12,000 tons steel 

2 motor vehicles 


1940 


133 million kWh electric power 

85,000 tons petroleum and 
liquefied gas 

453,000 tons coal 

50,000 tons steel 

397 motor vehicles 

66,800 m2 housing 
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1965 


1,388 million kWh electric power 

665,000 tons petroleum and 
liquefied gas 

1,583,000 tons coal 

249,000 tons steel 

689 motor vehicles 

267,500 m2 housing 


1978 


3,293 million kWh electric power 
1,566,000 tons petroleum and 
liquefied gas 

1,982,000 tons coal 

415,000 tons steel 

5,892 motor vehicles 

297,300 m* housing 








ELECTRIC POWER AND POWER EQUIPMENT 


NEW SUPERHIGH VOLTAGE POWER LINE DISCUSSED 
Moscow PRAVDA in Russian 12 May 79 p i 


[Article by A. shin: “An Electric Power Transmission Line, the Likes 
of There Never Was" 


[Text/ Siberian electric power builders have begun to clear 
a path for a new superhigh voltage electric power trans- 
mission line between Itat (Kemerovskaya Oblast’) and Novo- 
kuznetsk. Construction has begun on the experimental 

1,150 kilovolt AC power line. Me swiile, a full scale 
model of a 1.5 kilometer section of the line is being 
tested near Moscow. 


"The construction of this power line is another important step in the 
development of Soviet_electric power,” says the chief engineer of 
"Energoset' proyekt" /A11-Union State Planning, Surveying and Scjentific 
Research Institute of Power Systems and Electric Power Networks/, 

G. Illarionov. “The line will extend for 272 kilometers between Itat 
and Novokuznetsk. It is only the first section of a future power 
transmission system, which will connect the energy resources of the 
Ekibastuzsk ani Kansko-Achinsk industrial regions with the energy users 
of Siberia, Kazakhstan, and the Urals.” 


The new superhigh voltage power transmission line, of courre, will differ 
from previous rower lines. For example, its carrying capacity has been 
sharply increased. The supports will be heavier; and there will be a 
greater number of lines stretching between them. In designing this 
power bridge, the engineers also considered environmental requirements— 
it must not harm the fields, rivers, forests, through which it will pass. 


Equipment tor the new line will be made by specialists of many of the 
nation's enterprises and research institutes. The support towers, for 
example, are already being tested near Moscow. 














"Seven hundred support towers must be built in troublesome environzents,” 
says G. Illarionov. “They will pass through uninhabit«d taiga, tire 
Kuznetsk Alatau Mountains; cross the Tom’ River. We «2« wrking on 
draits for new lines. One of them will connect Surgut ami Sverdlovskaya 
Oblast’.” 


Gathering the waters of its springs and tributaries, < river grows and 
widens, as it approaches its mouth. One say compare the 1,150 kilovolt 
power line to just such a river. Only it “flows” in the opposite 
direction. The main line flows into many branches. Along these “streams” 
electric power rushes to cities, towns, enterprises, and apartaents. 
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ELECTRIC POWER AND POWER EQUIPMENT 


SOCIALIST COMPETITION INCREASES ENERGY EFFICIENCY 
Moscow PRAVDA in Russian 30 Apr 79 p 1 
[Article by f. Klenskiy, PRAYDA correspondent: “The Energy Search"/ 


[Text] Narva, Estonian SSR. For the first time Estonskaya 
GRES produced more than 2.5 billion kilowatt-hours of electric 
power for a quarter. This is the end result of pre-May 
competition, widely emulated in the collective. Main- 

taining the required work pace, the collective will be 

able to reach a record production .f 10 billion kilowatt- 
hours this year. 


The republic has become accustomed to the achievements of the power 
engineers of Narva. Operating on combustible shale, the plant increases 
production from year to year of the cheapest electric power of the 
country’s northwest GRES. Nonetheless, even specialists were struck by 
the steady operation or the station during the recent, unforgettable 
winter cold. 


The cold taught us much. Where technology failed, people saved the day. 
During the same period a number of bottlenecks were uncovered. The 
instructive experience has forced preparation right now, in the spring, 
for getting through next winter's peak. 


Calmest of all during those hectic weeks was the boiler and turbine shop, 
and especially, the turbine section. Well organized socialist competi- 
tion between the shifts made it possible for the collective to work 


smoothly, without putting everyone to work. On the eve of May Day, the 
competition was especially intense. 


Once, only two shifts out of four «ctually took part in the competition. 
Those led by the engineers on duty Yu. Kopylov and Kh.-E. Kiberman won 


in turns. Then the senior duty engineer, L. Shaparenko, temporarily took 
charge of one of the other colloctives. As the machine operators recall, 














Leontiy Leont'yevich at first drove themwith all his might. In the 
beginning the men thought they would put up with it until the return of 
the permanent duty engineer, but they failed to notice, how they were 
seized by the heat of competiticn. When this shift succeeded in winning, 
it became fashionable to challenge the recognized leaders on a regular 
basis. 


At one time, only the fourth shift, headed by A. Metusal, was behind. 

Now even this collective has caught up. Today, in general, no one is 
behind at the power station. All shifts are working at full capacity; are 
increasing the production of electric power and at the same time are 
Saving tons of fuel. This is the main result of competition. 


The fruitful search continues. The shift duty engineer, Yu. Kopylov, is 
an example to others here. For example, having learned that the 
production and technical department had recently calculated new correc- 
tion factors for pressure and temperature output parameters, the engineer 
decided to apply them immediately. One of the ways to save fuel he sees 
in the uneven distribution of the load among eight generators. By knowing 
which of them is in the best operating condition that day, one can more 
efficiently conserve combustible shale. The machine operators and metal 
workers are putting his idea into practice. For a generator to operate 


at full capacity, much depends on their attentiveness and full concentra- 
tion. 


Competition helped to encourage the production of cheaper electric power, 
with a minimum expenditure of shale. Now, instead of once a month, as 
in the past, competitors receive progress data every ten days. This is 
making the labor competition even more keen and exciting. 
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ELECTRIC POWER AND POWER EQUIPMENT 


CONCRETE PLANT UNDERGOING EXPANSION 
Baku VYSHKA in Russian 26 May 79 p i 
[Krticle by S. Semashkin: "Cooperation is the Key"/ 


[Text] Not long ago they started to call the former concrete products 
plant in Ali-Bayramly a combine. Tuis was not a change in name only, 

but reflected a real transformation. Whereas formerly the enterprise 
shipped its products exclusively to the builders of Aly-Bayramlinskaya 
GRES imeni Il'ich, today it supplies the contractors building Shamkhorskaya 
GES and Novo-Azerbai,janskaya GRES. 





The volume of power construction is growing and so too is the demand for 
concrete products. This is why the plant works had to be rebuilt. 
Azenergostroy Trust became both a buyer and a contractor. The builders 
came here last year and achieved immediate success—production output 
exceeded planned output by 100,000 rubles. The enterprise doubled its 
capacity, as a result. This year's program calls for doubling the 
combine's capacity again. This will make possible production of 40,000 
cubic meters of concrete products a year. 


The open casting yard, the reinforcement shop, and the metal structure 
and concrete products shops will be rebuilt. The woodworking shop will 
be remodeled, and a concrete mixing yard and cement, metal, and inert 
material storehouses will be built. 


"See for yourself! Our reinforcement shop is growing, not by days, but 
by the hour," declared brigade leader of the Ali-Bayramlinsk section of 
Azenergostroy, Sh. Guseynov. 


Indeed, how admirable it was. The frame of the building was "covered" 
over with wall panels on two sides. Two powerful mobile cranes lifted 
the panels one after the other to the required height. Workers installed 
and secured the panels in place. There was intense competition between 


brigade units as to who would do most on the shift. The pace of work 
sped up a little. 





The close cooperation, established between the prime and subcontractor 
brigades at the building site, was having an effect. ‘The brigade from 
the Kavkazenergomontazh Trust, now working inside the shop, had no need 
for a mobile crane, which would have stood idle among them. Thus, they 
acted to satisfy their partners’ request. Indeed, together they perform 
a common task; their goal is the same—to finish the project by September 
15, two weeks ahead of schedule. 


Examples of such businesslike cooperation are seen everywhere one turns. 
After completion of the initial stage in the construction of the cement 
storehouse S. Saryyev's brigade turned to building the walls. In situ 
concrete was called for. The laborers of the casting yard helped the 
brigade bind the reinforcement. 


"We were more familiar with this work, and could do it faster and better," 
explained concrete worker G. Aliyev. 


The overall friendly atmosphere captivated the plant's personnel, too. 
They decided to provide the builders by their own efforts the required 
structural members and parts. The concrete workers will keep their 
word. The builders will not experience any disruptions in work due to 
incomplete deliveries of concrete products. They are actually several 
days ahead of schedule. 


In Ali-Bayramly Saryyev's brigade is known as one of the first to start 
working by the Zlobinskiy method. Skilled men were selected. For 
example, A. Guseynov is by profession a carpenter, but can work as a 
plasterer, a bricklayer, and a concrete maker. The same can be said of 
Sh, Gasymov and other members of the brigade. They approach any task 
creatively; seek out at each project an opportunity to gain another 
day. According to the plan, cement storage containers must be made of 
reinforced concrete. At the Mingechaur Combine metallic cylinders 
have been used successfully for the same purpose. But what if we 

used precisely the same containers ourselves? What is more, the 
Mingechaur Combine has unused capacity. Savings have been estimated at 
about 40,000 rubles, and about 7 days time. 


The collective also hopes to speed up construction of a metal storage 
facility. The plan here called for the erection of 18 columns made of 
precast concrete and attachment of girders and floors. The builders 
decided to use prefabricated columns, which only required that they be 
built to the proper height and floors be placed on top. Right now the 
required work teams are being put together. Presumably the construction 
period will be cut by 20-25 days, 
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The builders are working at the same strenuous pace at other sections of 
the enormous building project. From afar one sees the small lights 
burning at the site of the substation; one hears the cheerful voices of 
the fitters, laying the steam piping to the reinforced concrete products 
shop. The construction of the steam-curing chambers has already been 
finished here; the supports for the first of two vibrating platforms are 
ready; facing work nears completion. 


"For now we are right on schedule," says construction head I. Mukhtarov. 
"We are confident of maintaining the schedule in the days to come." 


The first quarter plan was exceeded; the builders met with success in 
April, and the indices will be even greater in May. 
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ELECTRIC POWER AND POWER EQUIPMENT 


LACK OF SUBCOiTRACTOR SUPPORT DISRUPTS CONSTRUCTION PROJECT 
Kiev PRAVDA UKRAINY in Russian 23 May 79 p 2 


[Open letter of the builders of the Dnestrovsk Combined Water Engineering 
System to the personnel of the republic's enterprise suppliers, written on 
behalf of P. Voloshchuk, N. Polkovnikov, V. Shul’ga, N. Bodnarchuk, 
brigade leaders of the concrete workers; V. Kharitonov, carpenters’ 
brigade leader; V. Sikonenko, fitters" brigade leader; V. Mulyar, leader 
of combined brigades; M. Zhigula, P. Zaplitnyy, concrete workers; B. 
Probytyuk, fitter; V. Plotnikov, head of the administration of construc- 
tion of the Dnestrovsk Combined Water Engineering System; A. Zobkov, 

party committee secretary; A. Ikonnikov, chairman of the combined 
construction committee; M. Glugovskiy, secretary of the Komsomol committee; 
Ye. Budnikov, deputy to the chief engineer; Ye. Okhotskiy, chief engineer 
for directing basic construction;_M. Apatiychuk, section head: "“Sub- 
contractors, Don't Slow Us Down!"/ 


[Text/ In the south of Chernovitskaya Oblast’, where_the Dnestr turns 
toward Moldavia, construction of Dnestrovskaya GES [Myaroelectric Power 
Station/ is underway. A settlement for the builders of the station, 
Novodnestrovsk, has been built nearby. Construction of the new hydro- 
electric power station is enormously important for the development of 
the economies of the two neighboring republics—the Ukraine and Moldavia. 
Besides delivering electric power to the nation's unified power grid, 
the new GES will irrigate 470,000 hectares of land; minimize losses due 
to flooding that cost on the average 1.5 million rubles a year. 


The GES has a planned capacity of 700,000 kilowatts of power. ‘The dam, 
rising 80 meters in height, will create a reservoir with a surface area 
of 150 square kilometers, It is also planned to build here a hydraulic 
accumulator station with a capacity of more than 2 million kilowatts. 


The first generators of Dnestrovskaya GES should. be operating in 1980, 
Brigades and sections, departments and administrations have held worker 
and party meetings to discuss and accept heightened socialist obligations. 

















This year it was decided to lay 220,000 cubic meters of concrete for the 
dam's foundation; mount more than 7,000 tons of reinforcements and metal 
structures; to finish construction of the industrial base; open about 
19,000 square meters of apartment space; and complete many other tasks. 
In comparison with last year, the overall program of construction and 
installation work has almost doubled, while the volume of concrete 
pouring has increased 5.3-fold. 





However, frequent disruptions in the delivery of basic materials—netals, 
cement, precast concrete, lumber, and others—threaten the successful 
completion of the planned program. For example, one of the best 

brigades at the construction site, that of A. A. Vasil’kov, in March 
poured 2,800 cubic meters of concrete, while in April only 900 cubic 
meters. The reason—no cement. 


The hydroelectric power station builders have enormous grievances against 
the personnel of the Kamenets-Podol'sk Cement Plant. In the first 
quarter out of a planned 9,900 tons of cement, the plant fell short by 
1,000 tons, and in April by 500 tons. In addition, cement, as a rule, 
was not delivered on schedule, which threw us off our schedule. The 
pouring of concrete goes on round the clock, without let up. Under 

these conditions even an hours delay is very costly. We also lose 2-3 
days in a row. We are literally forced to push each cement freight train 
out of the plant. After loading, the cement is delivered within 

Several days. 


The lack of steel reinforcements is also holding up the pouring of 
concrete. Because in April Krivorozhsk Metals Plant was short in 
deliveries by 130 tons of metal, we poured 8,000 cubic meters less 
concrete at the GES. The same will happen in May, too. As a result, 
out of a planned 15,000 cubic meters of concrete, no more than half 
will be poured. It turns out that concrete pouring since the beginning 
of the year is already 25,000 cubic meters behind schedule. 


The deliveries of metal products from Dneprodzerzhinsk Metals Plant have 
been unevei. It seems a trifle—a 50X50 cm section of work, with a gross 
weight of about 65 tons. Yet, this is precisely the amount the plant 

fell short in April, and as a result the start of the crushed rock bin 
and sand e:\richment plant was put off. 


Often through the fault of the Vinnitskiy Territorial Administration of 
material and technical supplies, the Krivorozhsk and Dneprodzerzhinsk 
Metals Plants, suistandard metal is being delivered to the building site, 
Thus, instead of 12 millimeter rods we are forced to use 16 millimeter 
and even heavier. The only exception has been the Yenakiyevsk Metals 
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Plant, which is supplying the hydroelectric power station builders with 
the right type of reinforcement metal precisely on schedule. 


The Kurakhovsk House-Building Combine, we Dneprodzerzhinsk and Kalushsk 
Reinforced Concrete Products Plants have really been hurting construction. 
In the majority of cases their deliveries have been incomplete. With 

one thing or another missing, it is practically impossible to perform 
assembly. Especially acute has been the lack of reinforced concrete 
structural members and bricks. Chernovitsk Plants No 1 and No 2 con- 
stantly miss deliveries of bricks, and when they do deliver within 24 
hours, it is no more than half the 21,000 pieces ordered. No wonder 
construction wok never gets anywhere. In April Burshtynsk House-Building 
Combine provided only 2,000 square meters of housing structural members, 
instead of the 4,000 square meters planned. 


Meanwhile, both the development of Novodnestrovsk and the entire water 
engineering system also depend on these deliveries. A settlement 
represents, above all, housing, social and educational services for the 
builders. Today we should have no less than 80,000 square meters of 
housing space, while only 32,000 square meters are ready. This creates 
problems in obtaining workers and specialists. The construction pro ject 
needs about 1,000 concrete workers, bricklayers, reinforcement fitters, 
sanitary engineers, electi‘icians, and other basic tradesmen. The 
administration has been forced to use temporary laborers from surrounding 
villages. More than 500 men a day are ° sought to and from the construc- 
tion sites by bus. 


The problem of supplying the Dnestrovsk Combined Water System pro ject 
has been discussed many times at various levels, while the situation 
only slightly improves. Through the combined efforts of the Ministry 
of Ferrous Metals and the State Committee for Material and Technical 
Supply of the republic a delivery schedule for rolled metal was made up 
and approved at the end of March of this year, which matched the rate of 
production with the periods of construction and assembly work. The 
schedule has been in effect since the first of April, but only on paper. 


Attention should also be given to construction work and personnel of 
the enterprise suppliers of the UkSSR and USSR Ministries of the Timber 
and Wood Processing Industry. Deliveries of wood, for which there is 
a dire need, are irregular and of insufficient quantity. 


We are convinced the matter can be corrected. One way of Solving the 
problem, we believe, is through fruitful cooperation between the hydro- 
electric power plant builders and the suppliers. We propose to all 
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participants in the cor=triction of Dnestrovskaya GES to reach agreements 
on cooperation to gurarantee the start of operation of the first 
generator on schedule and to resolve jointly all complex problems that 
arise during construction. 
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ELECTRIC POWER AND POWER EQUIPMENT 


PROBLEMS HINDERING HYDROPOWER CONSTRUCTION DISCUSSED 
Moscow PRAVDA in Russian 6 May 79 p 2 


[Krticle by A. Velichko, director of "Sevka ", and V. Artemenko, 
PRAVDA correspondent: “The Rivers Wait Harnessing!" 


[Text/ At the November 1978 Plenary Session of the CPSU Central 
Committee the development of fuel and power complexes was 
listed among crucial economic problems. One of the ways 

to solve the problem is faster assimilation of the hydro- 
power resources, which the nation is rich in. How are these 
problems being solved in the Northern Caucasus? 


Here the mountains form thousands of ravines, convenient for building 

high dams. For example, the Sulak basin is capable of producing 8 billion 
kilowatt-hours of energy, the Terek—7 billion. But what of the Baksan, 
Ardov, Urukh, Cherek, Argun, Chegem? All these rivers for centuries have 
uselessly spent billions of meters of unharnessed water power. 


All the rivers of the Northern Caucasus flow through rocky areas, almost 
useless for agricultural production. The construction here of hydro- 
electric power stations would minimize flooding and alienation. For 

the series of Zaramagskaya Hydroelectric Power Stations, with a capacity 
of 625,000 kilowatts each, only 250 hectares in all of practically 
worthless land had to be flooded. Almost no one had to be resettled. 


The pleasant climate of the Northern Caucasus cannot but attract GES 
builders. Our region possesses a broad network of highways and rail- 
roads, high quality underground mains. Builders will not have to live 
in tents or temporary shelters—the regions, lying close to deep rivers 
and ravines, are well populated. Most importantly, there is an abundance 
of local workers. In Checheno-Ingushetiya, for example, one would be 
able to draw today 50,000 men into socially useful labor. A similar 
Situation also exists in other republics. 
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Apparently, conditions in our region are very favorable for hydroelectric 
power construction. Accelerated development of this industry is one of 
the best ways to conserve organic fuel in the European part of the country. 


Specialists have calculated that the hydroelectric power resources of the 
Caucasus account for 35 percent ef the reserve of hydroelectric power: 

in the European part of the nation. However, up to the present time 
these resources have been woefully underutilized. The hydropower 
resources in Checheno-Ingushetiya, Kabardino-Balkariya, and Northern 
Osetiya have been especially neglected. Why? 


‘the planning of a hydroelectric power station (GES) is done in our area 
mostly by the Armenian, Baku, and Tbilisi departments of Gidroproyekt 
/Al1-Union Planning, Surveying and Scientific Research Institute imeni 

S. Ya. Zhuk/ » The well-known rule—charity begins at home—applies 
here. Designs for nonlocal customers are given low priority. Of course, 
one might call this “favoritism”. 





For example, in 1968 the USSR Ministry of Power and Electrification 
approved a plan for the joint use of the hydroelectric power resources 
of the Ardon River, prepared by Gidroproyekt. In its decisivn the 
Ministry wrote: "The top priority GES on the Ardon River is to be in 
operation ir 1975, planning is to be completed in 1971." The task was 
assigned to the Armenian Department of Gidroproyekt. 


However, the specifications for the Chereksk Series were approved only 
this year, that is, ten years later after the plans were formulated. 

How much time the Armenian designers wasted in Kabardino-Balkariya! Four 
years ago the construction plan for six of the Chereksk Series were 
approved, but after that nothing happened. Today the designers intend 

to make use of 300,000 rubles until the last ruble is spent. 


We believe it would be wise to create in the Northern Caucasus, where 
there exists such a significant untapped potential for hydroelectric 
power, a department or branch of Gidroproyekt. We are certain that the 
existence of a specialized organization would, undoubtedly, speed up 

the “completion” of designs and harnessing of the region's water resources. 


A plan, however, is ready. A new, yet long and tedious effort has begun 
to build a hydroelectric power station. This effort is the longest and, 
of course, the most arduous, As early as 1957(!) the Tbilisi department 
of Gidroproyekt had put together the specifications for the Dar'yal'skaya 
Hydroelectric Power Station on the Terek. But here is the hitch—the 

GES is located in Northern Osetiya, while the main facilities are in 
Georgia. Several departments insisted on redoim: the design. Their 





demand was met, and only in 1972 did the USSR Ministry of Power and 
Electrification approve the final, top-quality design. In addition, in 
view of the shortage of peak power in the Northern Caucasus power grid, 
the lack of fuel in this region, as well as the good technical and 
economic indices of the Dar'yal'skaya GES, the ministry regarded this 
hydreelectric power station as a top priority. On two occasions its 
construction was inserted into state plans. 


But what happened? The Georgian SSR Council of Ministers again did not 
agree with the revised design, despite the fact that all previous demands 
and comments had been incorporated. And to this day the construction of 
Dar' yal'skaya GES is up in the air, although 4.5 million rubles had been 
spent on research and design work alone. Who must answer for this 
waste? 


To a certain degree the Da-'yal‘skaya story is being repeated in tne 
construction of Zaramagskaya GES. After «. ten year design effort, the 
preparatory work for building the first stage finally began two years 
ago. The ministry assigned this project to the "ChirkeyGE>stroy” 
administration, which is billeted in Dagestan, some 300 kilometers from 
Nizhniy Zaramag. But this site is inconvenient for the builders, who, 
aS a result, treat the administration as somekind of useless adjunct. 
The administration also gave out rather shoddy supplies. Nor is there 
any industrial base here. One must travel 300 versts for the least 
thing. 


Just as slow has been the construction of other hydroelectric power 
stations—Miatlinskaya on the Sulakh River, Zelenchukskaya series, 
Irgonayskaya GES. The difficulty is that the Ministry of Power and 
Electrification allots insufficient means of production, materials, and 
equipment. Thus, ChirkeyGESstroy now is only 60 percent supplied, and 
supplies arrive late. 


The GES builders unwillingly, it seems, have been spread thin. Two 
administrations—ChirkeyGESstroy and Sevkavgidroenergostroy—th‘s year 
are managing 65 million rubles worth of projects. But surprisingly the 
first general contractor is finishing only half the work according to 
the design, while the second—only a fifth. Thus, qualified power 
construction workers of ChirkeyGESstroy are now building in Dagestan a 
poultry factory, a chemical plant, a printing combine, a movie house, 
and many other projects. Of course, even hen-houses are needed, but 
why are highly qualified GES builders building them? There was a time 
when this administration managed 44 million rubles a year. Now its 
volume has been cut back, For next year it will manage only 20 million 











rubles worth of work. The activity of the largest hydroelectric power 
construction administration in the Northern Caucasus is essentially 
being displaced. 


This means that the stations already under construction will be built at 
half strength and take longer to finish. For example, next year for 

the erection of Zarmagskaya GES the main planning and economic administra- 
tion of Minenergo has alloted 2.5 million rubles in all, while the 
builders are ready to handle three times that amount. Such low rates 

of planning, construction, and financing will not permit in the future 
efficient use of the hydropower resources of this region. 


Shortages in fuel and energy resources urgently require that the 
harnessing of water resources be accelerated. This is economically 
advantageous. If only the Zelenchukskaya and Zaramagskaya series were 
put into operation, as well as Miatlinskaya and Irganayskaya GES of the 
Northern Caucasus, on which work has begun, then the European part of 
the country could save 1.3 million tons of fuel a year. 


This figure does not take into account additional savings in fuel from 
a reduction in thermal electric power generator starts and stops. What 
is more, one would not have to build additional mines, o11 wells, and 
refineries to produce electric power. ‘The burden on the transportation 
of this part of the country would also be significantly eased. 


USSR Gosplan /State Planning Committee/ and the USSR Ministry of Power 
and Electrification must offer a solution to this important problen. 
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ELECTRIC POWER AND POWER EQUIPMENT 


CONSTRUCTION OF AR4ENIAN AES PROCEEDS 
Yerevan KOMMUNIST in Russian 12 Apr 79 p 2 


[Article by L. Grigorova, special correspondent for KOMMUNIST: “Storks 
above the AES"/ 


[Text] Storks circle above a hill. Spring is ewly, and the arrival of 
downy offspring imminent. The birds survey their territory, undisturbed 
by a gigantic pipe shaft and massive water cooling towers with billowing 
Cloud of steam. They have grown accustomed to the noises of the new 
city of Metsamor. The storks are part of the industrial scene of the 
first offspring of Transcaucasian atomic energy—the Armenian Nuclear 
Electric Power Station (AES). 


“What is your contribution up to now to the overall power resources of 
the republic?” we ask the nuclear engineers. 


“We have produced almost 4 billion kilowatt-hours. More procisely, 

the economy received by the first of April of this year 3,546,371,000 
kilowatt-hours of energy from the first reactor. In the first quarter 
alone we delivered to the republic's power grid 810,6/:2,000 kilowatt- 
hours—actually one-third of the annual plan. The personnel of the 
electric power station are off to a good start in the current five year 
pian,” says the secretary of the AES party bureau, Robert Isakovich 
Arutyunov. He is the senior engineer of the production and technology 
section, and, like most members of the Armenian AES staff, he is young, 
energetic, and loves his work. 


At first, when things were going smoothly at the electric power station, 
the young specialists were confidently saying that “soon the republic 
would naturally rely on the nuclear engineers for its energy needs." 
These words of the head engineer of the AES, Eduard Saakov, reflecting 
the general mood, were a stimulus. And today that time has come—the 


great electric power of the peaceful atom flows into the energy arteries 
of the Transcaucasian systen. 











Armenia is a country of traditional energy. Its series connected hydro- 
electric power stations really were t’.« base on which the development 
of the towns and cities of this ancient land relied. Some time in ths 
mid 60's a climax was reached; there no longer was enough electric power 
for a rapidly growing industry. It was then that thermal power, and 
later nuclear power stepped in. 


The Tenth Five-Year Plan—the jubilee plan, as it is now calied—mnade 
the transition. If one were to sum up the results, it now appears that 
the power of its atomic offspring is now in Armenia. But we do not 
measure the benefit, brought by the atom, only in millions of kilowatt- 
hours of power. The republic acquired another excellent team of techni- 
cal specialists, workers and engineers, who have devoted themselves to 
the service of the peaceful aton. 


The collective, gathering at Metsamor, is arousing the attention and 
interest of the republic's technicians. "For us the engineering thought 
concentrated here is a standard of all that is progressive to the 
present day"—a phrase we coined, because we heard it many times at the 
most diverse enterprises and among the scientific research workers of 
the republic. In truth, the Armenian AEBS is bringing together a people 
of an interesting, creative bent with an excellent microcosn. 


Here each contributes some of his own wit, creative ¢enius, personal 
interest in a common task. Whomever the secretary of the party bureau, 
Arutyunov, would name, one sensed the importance of his contribution. 


“Viadimir Provotorov, director of the metals laboratory, with his small 
staff adjusted controls so well, that today we have an excellent sanita- 
tion screen for waste. The other day we accepted into the CPSU metal ¢ 
craftsman of the sixth rank, Volodya Markelov, from the special measure- 
ments laboratory; his hands and keen mind are irreplaceable in produc- 
tion. Likewise the labor of the Sanasyanov brothers—Elliot and 
Zhyul'vern. One is a milling machine operator of the mechnical shop, 
the other a brigade leader of the reactor shop. Much good can be said 
of the young shift leaders Vanik Nersesyan and Gagik Markosyan. They 
gained experience at the Kol's‘taya and Novovoronezhskaya nuclear 
electric power stations. Now, with the reactor department and turbine 
Shop and the entire services of the nuclear and electronics people 
under their direction, they are confidently coordinating operations." 


“Our work is no small thing. When Vartan Saakyan, the senior foreman 
of the electrical shop, was successful, expressing it in his own 
Jargon, ‘used the last scrap of energy’, it was a success for everyone. 
We watch with sympathy the work of the young, energetic foreman of the 
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automatic shielding equipment service, Len’ Chaloyan. Specialists from 
many cities and republics of the country, making their home in Metsamor, 
once again are an enormous help. They include among them an engineer- 
technician from Melekess Tamar, Stepanovna Soyatosheva; the metal 
craftsman from Novovoronezh, Gena Bobkov; veteran of Pol'skaya AB, 
leputy head of industrial safety, Viktor Grigor’yevich Kopylov and many 
others." 


"We maintain operational contacts with 12 republics. In the process 

of operating the Armenian AES quite complex production problems on 
earthquake proofing the operation of the first reactcr are resolved. 
People in Leningrad, Moscow, Gor'kiy, Kiev, Khar'kov helped us to develop 
comprehensive measures for cooling reactor water. Indeed, the station 
is operating with the latest type of water-cocling tower. Many problems 
had to be resolved during assimilation." 


By the way, the Armenian AES Komsomols are very creative in their work. 
The coursil of young specialists recently made an agreement with the 
Moscow Engineering Physics Institute of the USSR Academy of Sciences 

on joint development. There is room for discovery and experimentation 
here for young physicists, especially in seismciogy. lomsomol members 
have also made contacts with the nuclear people of Bularia, and maintain 
conctacts with personnel of Kozloduyskaya AEBS. 


But today the collective is preoccupied with yet another task—prepara- 
tion of the staff for the next stage of the Armenian AES, the second 
reactor, which the builders and fitters must finish in December of this 
year. Already personnel have been boosted by people from the poly- 
technical institutes of higher learning of Yerevan, Odessa, Gor'kiy. 


The pre-start tension is still not very noticeable, but the increased 
Sweep of operations is felt by the builders and the subcontractors. The 
builders completed the first quarter with good indices in general, but 
are concerned by the slow pace of work in the equipment department. 


A lot depends today on the efforts of the personnel of "Kavkazenergo- 
montazh" and their colleagues from "Sevzapenergomontazh", Just the 

other day the Caucasian Power Plant Fitters (Kavkazenergomontazh) were 
placed under Avak Khachaturovich Galustov, a veteran of Armenian power 
projects, who just returned from Poland, where he assembled a conventional 
power facility. Construction personnel well know and love this energetic, 
organized, and responsive man. And it is hoped that under him work will 
proceed more quickly, 











The e of construction and production week-days on the AES are sure to 
os Bog There is a reason that all guests, who come here, believe that 


the electric power station meets world standards. 


"You, as the chief engineer, are especially excited about the features 
of the station. What are they?” Eduard Saakov was once asked. He 
answered, “Every 24 hours we provide the republic with about 9 million 
kilowatt-hours of electric power. The second reactor will double that 
figure. We have established an excellent relationship with the biological 
environment. It is no secret, the radioactivity of the wastes worries 
the horticulturists and viticulturists of the Ararat valley. But 

100 percent purification of the wastes has been assured. Inside we do 
not use the usual steam generation process for the steam generator shops. 
This engineering peculiarity or gloss is the real distinction of a 
modern industrial enterprise. And we are proud of it. We are proud of 
the fact that our country gave our national scientific thought a push for 
testing in earthquake proofing. The station is reliably isolated from 
all caprices of nature. One is frequently reminded of the power of 
nature with the snowy peaks of Ararat and Aragats shining nearby." 


And the power of man! 


8506 
CSO: 1822 








ELECTRIC POWER AND POWER “QUIPMENT 


CONSTRUCTION OF EKIBASTUZSKAYA ENERGY COMPLEX CONTINUES 
Moscow TRUD in Russian 20 May 79 p 1 


[Article by F. Dayzer, head of the trade union staff on competition 
in the construction of Ekibastuzskaya Fuel and Power Complex: “An 
Energy City Grows on the Steppe"/ 


[Text] At Ekibatstuzskaya Fuel and Power Complex installation of the 
turbines of the first 500,000 kilowatt generators is underway. Workers 
of the Khar'kovsk Electromechanical Plant have been sent to the urgent 
Komsomol construction project. Simultaneously, flooding of the 
reservoir for a renewable water supply was begun here. 


These two events occ the same day. Construction of the first 
generator of GRES-1 /Regional Electric Power Station/ entered a decisive 
phase. 


"A great honor was bestowed on us,” says Vyacheslav Moiseyev, brigade 
leader of the installation administration of the Sibenergomontazh Trust, 
“when the installation of the first turbine was assigned to us. Time 
was short, but we would get it done without fail and on time." 


Moiseyev with his brigade has built many power stations in Siberia, and 
has gained much experience. The secretary of the party committee of 
Ekibastuzenergostroy Trust, Yu. Kazantsev, is not speaking carelessly 
when he says that the installation of the turbines was assigned to 
specialists, who could be considered aces in the installation business. 


At the construction site a loud sign "One Million Kilowatts in 1979!" 
is visible from everywhere. The short slogan contains the entire program 
of the power facility builders. In their obligations it is written: 


"First generator unit to be operational 25 September, the second 22 
December 1979." 
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At the building site there is competition for the right to turn the 
switch of the first generator unit. Twenty-eight Komsomol youth 

brigades are taking part—representatives of the Urals, Siberia, Central 
Asia, and Kazakhstan. The call of the Komsomol installers section of 
Sibenergomontazh Trust hit a responsive chord among the young workers, who 
proposed to incite labor competition under the slogan—"Five hundred _ 
shock brigade shifts dedicated to the first 'five-hundred' /generator/". 


Good news flows into the trade-union headquarters for competition from 
all sections by the hour, like tiny streams. The i20th boiler unit 

is installed. Two LEP-500's [Blectric Power Lines/, which supply 
current to the industrial enterprises of Karagand and Temirtau, have 
been hooked up to the distribution station. Construction of fuel 
handling plants and chemical water purifiers is fully underway. The 
smoke stack grows meter by meter, and will reach a height of 330 meters. 


Along with the industrial projects large housing projects and domestic 
service facilities will be built. This year alone the personnel of the 
Ekibastuzenergostroy Trust plan on opening 80,000 square meters of 
living space. 


“Our republic," says the Ekibastuzenergostroy Trust administrator, E. 
Filatov, " has never before seen such a swift and ambitious power construc- 
tion project. The trick is how to plan the construction of five electric 
power stations in a short time on the base of cheap Ekibastuz coal; to 
insure the transmission of electric power enormous distances on lines 

of large alternating and direct current capacity. Such a method is 

more economical, and will help save hundreds of millions of rubles. 


A production plan for the stations has been accepted as the basis for 
construction of the fuel and power complex. The first station will soon 
start a generator unit; at the second underground mains will be laid; at 
a third—-the building site will be prepared. This assembly-line approach 
will help cut construction time of important pr ects. 


The steppe near Irtysh, filled with the din of construction machines and 
equipment, is being transformed before our eyes. For a quarter century 
scores of large-scale enterprises of the ferrous metals, aluminum, tractor 
construction, coal industry and other branches of the economy have been 
built. Now on a base of inexpensive coal an enormous fuel and energy 
complex is being created. In the old days the semiarid region became 

an industrial region. As time passes a power complex will rise in the 
Steppe composed of five enormous thermal electric power stations; 

billions of Il'ich bulbs will brighten the lives of Soviet citizens. 
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ENERGY CONSERVATION 


ENERGY WORKERS MEET IN BAKU TO DISCUSS PREPAREDNESS 
Baku BAKINSKIY RABOCHIY in Russian 22 Jun 79 p 3 
[ Article: “Power Engineers Check Readiness" | 


[Text] Questions of effective preparation for the fall and winter of 1979- 
1980 and provision of a reliable energy supply for the national economy of 
the country during this period were discussed at a recently completed 
conference in Baku of officials of power systems of the RSFSR which are 
part of Glavyuzhenergo, and also of republics of the Caucasus and Moldavia. 


The Azerinform correspondent asked the chief of Glavyuzhenergo of the 
USSR Ministry of Power Engineering and Electrificiation K.N. Gorskiy 
to comment on the problems discussed at the conference. 


"They were determined,” he related, “by the resolution of the CPSU Central 
Committee and the USSR Council of Ministers ‘On Providing the National 
Economy and the Population With Fuel, Electric and Heat Energy in the 
Fall-Winter Period of 1979-1980.' In order successfully to solve the 

tasks set forth by the party and the government, it is necessary to conduct 
varied preparatory work, This includes timely repair of equipment, an 
increase in the reliability of operation of electric power lines, and 
accumulation of reserves of fuel and hydro-resources," 


What in this respect has to be done by power engineers of Azerbaijan? 

It is necessary to take urgent measures for conservation and accumulation 
of water ir the Mingechaur reservoir, since with an anticipated fall and 
winter shortage of fossil fuel the Mingechaurskaya GES should give sub- 
stantial help to cover this shortage. So far the filling of the reservoir 
is going extremely slowly. By 1 July the probable level of water will be 

6 meters below the planned level, which corresponds to underproduction of 
400 million kilowatt-hours of electric power, This is why it is necessary 
to establish a very rigid regime of saving water at the hydroelectric power 
plant. 


Much in the successful operation of the power system of Azerbaijan will 
also depend on quality repair of equipment at the Ali-Bayramlinskaya GRES, 
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the "“Severnaya” GRES, the Sumgait TETs-1 and other power units. I 
want to note that in Azglavenergo the repair campaign has gained a good 
tempo and it must without fail be maintained. 


It can be hoped that power engineers of Azerbaijan, who have always 
managed worthily to fulfill important state assignments, will do 
everything in order effectively to be prepared for the fall-winter period. 
In the republic there are such front-ranking collectives as the 
Ali-Bayramlinskaya GRES, and the “Severnaya” GRES, which enjoy deserved 
prestige in the country. The rest of the energy enterprises should also 
equal them. Broad dissemination of the advanced know-how will make it 
possible with honor to fulfill the responsible tasks determined by the 
resolution of the CPSU Central Committee and the USSR Council of Ministers. 
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ENERGY CONSERVATION 


PROGRAMS FOR EFFICIENT ENERGY USE NEEDED 
Baku VYSHKA in Russian 7 Jul 79 p 1 
| Bditorial: “Save Fuel and Energy” | 


| Text] The new crucible furnace for melting aluminum which has gone into 
operation at the Baku Electromachine Building Plant will make it possible 

to save more than 15,000 kilowatt-hours of electric power per year. The 

new unit was designed by electrician V, Kutsyy and engineer N. Suleymanov. 
With the start-up of this furnace the electrical machine builders fulfilled 
one of the important points of their socialist pleiges accepted for 1979. 

The collective reported early about ahead-of-schedule fulfillment of the 
increased socialist pledges for a saving of electric power made for the first 
half year. 


An understanding of the vast importance of a thrifty attitude toward what 
is produced by the labor of their comrades is spurring many front ranking 
workers and innovators of production to creative initiative. Not very 

long ago the party committee of the Baladzharskiy Locomotive Depot approved 
the good initiative of enzineer Tofik Kasumov, The initiative, really, 

was good, and important! The front-ranking railroad worker decided monthly 
to tramport two heavily loaded trains on saved electric power, There are 
many such examples. 


"No matter how the wealth of our society has grown,” it was noted at the 
25th party congress by General Secretary of the CPSU Central Committee 
comrade Lecaid Il‘ich Brezhnev, “the strictest economy and thrift remain 
the most important condition of development of the national economy, of 
improving the welfare of the people.” The vast importance of effective, 
rational utilization of everything produced by our people was especially 
stressed by Leonid Il'ich at the November 1978 Plenum of the CPSU Central 
Committee, and his meeting with the electorate of the Baumanskiy electoral 
district of the city of Moscow. A special place in the widening struggle 
of the labor collectives for economy at the given stage is occupied by the 
efforts for rational expenditure of fuel and energy. This was emphasized 
once more by the resolution recently passed by the CPSU Central Committee 
and the USSR Council of Ministers “On Providing the National Economy and 
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the Population with Fuel, Electrical and Heat Energy in the Fall- 
Winter Period of 1979-1980." 


Yes, at many enterprises, as we related above, economical utilization of 
energy and fuel haS become an inalterable law of operation. Their 
practical experience confirms once more the truth that the reserves of 
Saving exist everywhere, Everywhere they are sought persistently, crea- 
tively, where the struggle for implementation of the strictest regime of 


economy, just as the struggle against poor management, against waste, is 
well thought out and organized comprehensively. 


Unfortunately, this cannot be said still about many collectives. In the 
first three years of the Tenth Five-Year Plan more than 100 enterprises in 
the republic had an overexpenditure of over 120 million kilowatt-hours of 
electric power, Dozens of enterprises do not even have approved norms of 


Recently in VYSHKA there was a discussion on the wasteful expenditure of 
natural gas at enterprises of the Azkhlebprom Association. Left to 

take its own course, the recording of the use of the scarce fuel here led 
only last year to an unproductive expenditure of 10 million cubic meters of 
gas. Back in 1977 it was proposed by the inspectorate of USSR Gosgaznadzor 
to the management of bakery No. 6 to replace uneconomical gas burner units, 
They were replaced, but only by some just as uneconomical, They even 
installed burners which expend twice as much gas: It is a fact, deserving 
serious party evaluation: 


Constant improvement of equipment ami technology, the introduction of 
progressive processes, of economical methods of processing raw material, 

the exposure of reserves for secondary utilization of heat resources--all 
these and other decisive, promising ways of saving should constantly be 

at the center of attention of economic leaders, of the whole apparatus 

of the management and technical services of enterprises, organizations, 

of efficiency experts and inventors, and of scientific and technical 
societies. It is the duty of party and trade union organizations to head 

an effective movement for thrift, to enlist in it every worker, constantly 
to heighten the personal responsibility of the people for the solution of 
problems of vast state importance, to train zealous masters of production, 
to create in the collectives that moral atmosphere in which each case of 
waste, of a negligent attitude toward the national property would be regarded 
as an intolerable, amoral phenomenon, It is necessary persistently to 
disseminate the good experience of thrift, more effectively to use material 
and moral incentives for attainment of high results. The people's controllers 
and the komsomol “projectorists” must fight still more actively, more 
fundamentally the violation of state discipline, they must put a strong 
barrier in the way of any losses. 


It is important to develop still ‘ore widely the effective competition for 
thrift, having carefully analyzed the fulfillment of the pledges regarding 
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a saving of resources, and to eliminate existing shortcomings. J+ is 
necessary that in all collectives the reserves of fuel be replenished 
opportunely, that its reliable storage be provided, that heating lines, 
power and measuring equipmet be put in order, that the norms and limits 
be strictly observed in the expenditure of heat and stean. 


Rational utilization of fuel and energy is the demand of the day: Let 
everyone join the campaign of the thrifty and make his contribution! 
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ENERGY CONSERVATION 


CONTROLS FOR ENERGY USE IN AZERBAIJAN NOTED 
Baku VYSHKA in Russian 6 Jul 79 p 2 
LArticle by G. Alekseyev, chief of Azerglavneftesnabsbyt: "Save Fuel"] 


[Text] Everyone knows what great significance our partyand government give 
to economical expenditure of resources. "No matter how much the wealth of 
our society has grown,” stated comrade L,I, Brezhnev at the 25th CPSU 
Congress, “the strictest economy and thrift remain the most important con- 
dition of development of the national economy, of improving the welfare of 
the people. 


"It is our high party duty accurately to calculate ami effectively to 
utilize each ruble, every hour of labor, every ton of output, to get rid 
of completely mismanagement and slipshod work.” 


The party raises sharply the question of the saving of fuel and power 
resources, In the resolution adopted recently by the CPSU Central Com 
mittee and the USSR Council of Ministers, "On Providing the National 

Economy and the Population with Fuel, Electrical ani Heat fMergy in the 
Fall-Winter Period of 1979-80," concrete measures are outlined both regarding 
an increase in the production of fuel, and regarding its economical expendi- 
ture, 


An important place in solution of the problems of rational utilization of 
fuel belongs to the newly created State Inspectorate for Ccnirol over the 
Use of 011 Products in the National Economy of the Azerbaijan SSR 
(Gosnefteinspektsiya) of “Azerglavneftesnabsbyt." 


The powers of the Gosnefteinspektsiya are great. Its officials carry out 
control over observance of the established norms of expenditure of fuel 
and lubricating materials, fund discipline, the development and fulfillment 
of organizational and technical measures regarding saving, improvement of 
the procedure for receipt, storage, shipment and transportation of oil 
products, and timely and complete drainage of them from railroad tank cars. 
An important task of the inspectorate is insuring the fulfillment by the 
ministries, departments, associations, enterprises and organizations of the 
assignments for collection and rational use of spent oils. 
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An inspection conducted in the first quarter of this year showed that in 
some industrial, transport and agricultural organizations there are 
unwarranted losses of fuels and lubricants and boiler fuel. At the same 
time practice shows that it it possible to reduce the losses, for instance, 
if we improve the conditions of receipt, storage and shipment of oil pro- 
ducts, the technical servicing and care of equipment being operated, and 
also by strict standardization of the expenditure of oil products, 
Unfortunately, the due order still has not been brought to this mtter. 


Take, for instance, the motor transport establishment of the Azerrybprom 
Association, Here when writing off the fuel still used are out-datei, 
inflated line norms, and not fulfilled are the requirements of the reso- 
lution of the republic Council of Ministers about implementing daily con- 
trol over the working order and sealing of the speedometers, as a result of 
which the majority of the vehicles is operated with faulty speedometers, 
AS a result the mileage of the vehicles is recorded not according to their 
readings, but according to the expenditure of fuel, Along with this 
proper control does not exist over the issue of single coupons for oil 
products, their issue is not properly formulated, and this creates con- 
ditions for all types of abuses, 


Facts of a wasteful attitude toward the use of oil products were discovered 
at the Fishery Combine imeni Kirov. Here the openings of the tanks are 
not closed, and there are leakages of fuel through the welded seams, 


In 1978-1979 the Goskomsel'khoztekhnika of the republic worked out 
organizational and technical measures for a saving of oil products. However 
they did not appear in the Neftechalinsk and Sal*yansk rayon associations 
of sel'khoztekhnika, As an inspection established, in the Neftechalinsk 
rayon association, for instance, the fuel systems of the motor vehicles 
and tractors are in an extremely unsatisfactory condition, The m jority 
of the engines operates on a high-grade mixture, and there are gaps in 

the connections of the fuel systems and the tanks, All this, naturally, 
leads to a great overexpenditure of o1l1 products against the estaliished 
norms. Large losses of fuel occur during fueling of the vehicles and 
tractors, In the Sal'yatsk rayon association of sel'khoztekhnika the 
fueling is done from tank trucks, and in the Neftechalinsk even in vedros, 


Drawing attention is the fact that the stocks for individual agricultural 
organizations are allocated in an inflated form, without analysis of the 
expenditure for preceding years. AS a result surpluses are created. In 
this case the leaders of a number of kolkhozes and sovkhozes and even rayon 
associations of sel'khoztekhnika often ship oil products to outside organi- 
gations, Of course, it is impossible to tolerate such a practice, 


Things are no better regarding the use of oil products in organizations of 
the Ministry of Rural Construction of the Azerbaijan SSR. In two 
inspected territorial-transport offices--No, 1 (city of Baku) and No, 6 
(city of Khachmas)--the majority of motor vehicles is operated with faulty 
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speedometers. The plan of organizational and technical measures for 

a Saving of fuel developed in territorial transport office No. 6 is in 
the nature of a formality since not indicated in it are the control 
deadlines for execution, the responsible persons, or a calculation of the 
expected economic effect. Lacking in both transport offices is proper 
control over the issue of single coupons for fuels and lubricants. 


One of the directions of a saving of oil products is the collection and 
rational utilization of spent oils. Unfortunately, due attention is not 
being given everywhere to this important matter. Thus, enterprises of 

the republic Ministry of Motor Transport with the plan for 1978 at 802 tons 
turned over 181, and the Ministry of the Food Industry turned over 12 

tons instead of 136. The Ministry of Rural Constructior turned in 

tons less than what was planned, and the Ministry of the Timber and 
Woodworking Industry submitted nothing at all. 


Along with this the Gosnefteinspektsiya established that due to the 
unsatisfactory receipt of oil products at the railroads the furnace 
mazut is not completed drained out of the tank cars. I will cite 

this example. Enterprises of Agglavenergo return railroad tankers with 
residues of mazut exceeding several-fold the norms established by GOST 
[ All-Union State Standanis |, 


Guided by the resolution of the CPSU Central Committee and the USSR Council 
of Ministers, the collective of Azerglavneftesnabsbyt is increasing con- 
trol over the fulfillment of quotas regarding shipment of o11 products 

to enterprises, the accumilation of reserves of boiler and furnace fuel 
for the fall-winter period and the fulfillment of the assignments regarding 
a saving of then, 





Putting a strong barrier in the way of any losses of fuel and power resources 
is the most important duty of the leaders of enterprises, ministries and 
departments, party, trade union and komsomol organizations, 
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ENERGY CONSERVATION 


LATVIANS DEVELOP ENERGY-SAVING PROCESSES 
Moscow IZVESTIYA in Russian 1 Jul 79 p 3 


Larticle by S, Yur'yev, Riga: "Saving Energy”] 


[ Text | Many power engineering specialists after visiting enterprises of 
the Latvkolkhogstroy Association call them, not without foundation, 


the proving ground of new equipment. 


Engineeers of this association have developed the design of one of the 
most economical, simple, reliable and inexpensive electric drying chambers 
for wood, 


Wide application has been found at plants and testing grounds for 

reinforced concrete products of latvkolkhozstroy for a new wethod of feeding 
steam into the chambers for heat-treatment of reinforced concrete products 
with the use of pump-conditioners, developed by Khar'kov specialists. 


Use of this method has made it possible to reduce by 4 pe ent the expen- 
diture of steam with a simultaneous significant increase ... the strength 
of the products, 


In the recently published resolution of *he CPSU Central Committee and the 
USSR Council of Ministers, “On Providing the National Economy and the 
Population With Fuel, Electrical and Heat Energy in the Fall-Winter Period 

of 1979-1980," especial attention is directei to the necessity of in- 
tensifying in every way the regime of a raving of fuel, heat and energy. 
Appearing very important on this level is the work of latvian power engineers, 
who with the aid of Estonian specialists have introduced widely a method 

of producing fuel and water emulsions .1 burning them in boiler units and 
furnaces, 


The use of the emlsifiers has made it possible to burn low-grade, very 
watery (up to 90 percent water) varieties of fuel, and to use even the 
ballast waters of oil tankers, 


Besides the significant economic benefits, replacement of pure mazut by 
fuel emulsions reduces two-three-fold the amovnt of harmful discharges into 
the atmosphere, 
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Being developed fruitfully is the creative cooperation of latvkolkhozstroy 
with specialists of the Leningrad branch of the All-Union Institute for 
Synthetic Rubber and the plant for laminated plastics. Begun for the first 
time in latvia was the use of the electrical conducting heating laminated 
Plastic “sloterm.” Its use in the finishing of domestic facilities for 
builders, the installation of dywers of clothing ani footwear mkes it 
possible to get away from the bulky radiators ani electric heaters. 


Proposed for the near future is the assimilation of "sloterm” during 
winter concreting and other jobs. 


The broad creative ties, the persistence and purposefulness in achievement 
of the goal will allow the energy services of latvkolkhozstroy to 

fulfill with confidence the production assignments, to improve constantly 
the technical and economic indicators. 
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POOR WINTER HEATING SERVICES IN VORONEZH REPORTED 
Moscow PRAVDA in Russian 3 Jul 79 p 3 
[article by I, Titov, Voronezh: "Until the Frosts Broke Out"] 


[Text] The Voronezh people remember the past winter with an unkind word. 
More accurately, it is not the winter, but the municipal service of the 
city, which the cold weather took by surprise. Of course the citizens are 
right: it was not pleasant for them to be in frost-covered apartments. 
What happened? Perhaps the Voronezh power engineers did not store up 

fuel or tried for an unwarranted saving? Nothing like this, The reserves 
were adequate. The capacities of the central heating and power plants 

and the boiler facilities made it possible fully to provide the city with 
fuel even with lower than the 40-degree freezing temperatures that occurred, 
The true reason for the failures and confusion is named in the decisions 
of the bureau of the Vorenezh city committes of the CPSU and the executive 
committee of the city scviet: the unsatisfactory preparation of the 
municipal economy for operation under winter conditions, 


The season, as luck would have it, was of rare severity, and began 
unusually early. It was necessary at once to place the heating systems 
on increased regimes, This is where all the flaws were manifested, 
The freezing weather, like a strict inspector, revealed the unfinished 
work and omissions of the repair services and the operators. Unfor- 
tunately, the gaps proved to be very substantial. 


Especially many tz ubles were caused by TETs No. 2 of the Voronezhenergo 
Administration, Due to poor preparation and gross violations of the 
technical requirements of operation in the course of the whole heating p 
Season it yperated in an emergency regime, A number of industrial 
enterprises of Levoberezh'ye and construction trust No. 5 had to rebuild 
the boiler room of the Severo-Vostochnyy Rayon, and introduce additional 
capacities there, The.e jobs were not fulfilled on time, Therefore 

too the shortage of heat was sharply felt here, Greatly indebted to the 
Voronezh people Was the production association of boiler and heating 
networks, It was not able properly to prepare its base for winter. 

we will say that boiler No, 3 in Berezovaya Roshcha broke down repeatedly, 
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In many apartment buildings, schools, medical establishments and 

children’s nurseries the internal heating systems were not flushed during 
the summer. The supply of heat to the premises was poor. All this caused 
a completely valid stream of complaints. During the past winter numerous 
letters from residents of Voronezh went to differentdepartments, and to 

the newspapers. Dozens of them came to PRAVDA alone. Valid alarm is 
expressed by the citizens also on the threshold of a new winter. “I want 
to believe that the lessons of the past winter will not go by without 
leaving a trace," write comrade Shcherbakova, Koroleva, Kislyanskaya and 
other residents of buildings of the llth housing administration. Shown 

on the envelopes are various districts and streets. But the problems are 
the same: it was cold in the buildings, there often were breaks in the 
supply of hot and cold water, repairs done on the premises were poor in 
Quality. 


At one time the executive committee of the Voronezh city soviet made a 
just evaluation of such phenomera, For serious omissions and shortcomings 
in preparation of the production base for the past heating season the 
chief of heating networks of Voronezhenergo, A. Naumov, and the director 
of the enterprises for unified boiler and heating newtorks V. Popykin 
were strictly punished, Administrative and party penalties were given to 
other responsible officials. 


Urgent measures were taken for elimination of the emergencies, for switching 
in reserve sources of heat. In the majority of residental blocks it was 
possible to organize normal heating. But in certain hbuildings the tem 
perature remained below the norn, 


Now, when the pavement is melting under the warm sun, the# winter alarms 
seem far away. But still how can the city economy prepare itself now for 
the cold season? Here is what the deputy chairman of the executive 
committee of the Voronezh city soviet L, Korneyev said in answer to this 
question, 


Special measures have been determined by a decision of the executive 
committee, Thdr fulfillment has been taken under strict control. 
Worked out and approved were rules of running the heating season, in 
which the basic organizational and technical requirements are set forth. 
Operations this year are being conducted in good time, more thoroughly. 
It is planned thorougly to repair and bring to full readiness the energy 
enterprises and heating networks, to flush and pressure-test the internal 
heating systems, The schedule is being kept, the deadline for completion 
is 1 September, In the left-bank section of the city two heating lines 
are being rebuilt. To be laid there are pipes of large diameter, which 
will make it possible to improve the supply of heat to two micradistricts, 
New capacities will go into operation at the TETs and in certain district 
boiler facilities, 
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The authors.of the letters reported that being repaired poorly are the 
branch buildings belonging to industrial enterprises, construction and 
transport organizations, In fact, there are many complaints against the 
housingand municipal divisions of the plants imeni Komintern, for radio 
parts, tires, and the plant imeni Dzerzhinskiy. The rayon executive 
committees of the city have reduced their exactingness towards the 
leaders of these enterprises, they have poor control over fulfillment of 
the outlined plans for repair of buildings, providing them with heat, 
Water and gas. 


Especially neglected is the housing fund of the department of the 
Southeastern Railroad. Mamy houses here need major repairs. There is 
a special organization for this--the section for civil structures, 

The annual plan of capital investments in this organization exceeds two 
million rubles, But upon examination it turns out that for housing it 
does not have enough forces or resources, Considerable means have been 
scattered among the projects, which in the title list are counted as 
“others.” 


For example, in 1978 it was possible to repair a total of one apartment 
building on Plekhanovskaya street, and 72,000 rubles was spent. If it is 
considered that on the balance sheet of the department of the railroad 
there are 220 apartment buildings and many of them urgently need repairs, 
such an approach to the matter cannot be recognized as thrifty and wise. 
Leaking rocfs and heating systems which have become faulty need urgent 
repairs, 


It appears that the city committee of the party and the executive committee 
of the city soviet will help the leaders of the road department to solve 
correctly the problem which has come to a head, to distribute more efficiently 
the available means, and more sensitively to act towards the needs and 

demands of the workers. 


Now is the most favorable time for careful preparation for the winter. 
It is necessary to do everything so that the residents will greet it in 
apartments that are warm amd in good repair. 
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ELECTRICITY MEASURING SYSTEM MADE FOR BELORUSSIAN PLANT 
Minsk SOVETSKAYA BELORUSSIYA in Russian 10 Mar 79 p 1 
| article, BELTA press agency, Soligorsks: “Electronic Dispatcher" | 


LText] An automated information and measuring system for recording and 
control of electric energy has successfully undergone testing and been 

accepted for operation in the Beloruskaliy Production Association imeni 
50-letiya SSSR, Since the start of this year the novelty has helped to 
Save over a million and a quarter kilowatt-hours of electric energy. 


The electronic dispatcher, having replaced dozens of specialists, included 
in itself a computer and half a hundred electromechanical counters and 
sensors, It regularly gives information about the expenditure of electric 
power and the consumption of capacity by any subdivision of the associa- 
tion for a ninute, hour, shift or day. This makes it possible ‘o inter- 
vene operationally in the work regime of the enterprise, to raise or lower 
the loading on the technological equipment, and rationally to redistribute 
power resources among the consumers, 


“Our association is one of the most energy-intensive enterprises in Belo- 
russia,” it was reported to the BELTA correspondent by the chief power 
engineer of the association M,.M. Malyushitskiy, "The consumption of elec- 
tricity, heat and fuel comprises one-sixth of the prime cost of production 
of potassium fertilizers. We are grateful to the scientists of the Belo- 
russian branch of the Power Engineering Scientific Research Institute imeni 
Krzhizhanovskiy for assistance in creation and introduction of this system." 


Despite the marked reduction in consumption of power resources, the asso- 
ciation produced for grain growers above the quota this year an amount of 
potassium fertilizers which is enough for more than 50,000 hectares of 
sown areas, 
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FUELS AND RELATED EQUIPMENT 





SOVIET NUCLEAR AND CONVENTIONAL POWER GENERATION DISCUSSED 
Duesseldorf ATOMWIRTSCHAFT-ATOMTECHNIK in German Jul 79 p 360-369 
[Article by Devana Lavrencic: "Nuclear Energy Supply in the USSR") 


[Text] In the future energy supply of the Soviet 
Union and the other CEMA nations, nuclear energy 
will play a key role--as is clearly seen in present 
planning. In order to be able to classify this 
development we must consider the division of the 
electricity generation facilities. The high per- 
centage of heat power plants of the total power 
plant capacity is striking. For all reactor types 
the step-by-step increase in power by using stan- 
dardized loops is clearly seen. Fast breeder 
reactors are being specifically developed into 
large-scale units with modern steam parameters; 
1500 MW boiler units are projected, 3200/3600 MW 
turbine units are being considered for the year 
2000. 


1, Fuel-Energy Complex 


By the concept “energetics” or the fuel~energy complex (BEK) of the USSR 
we mean the totality of processes and equipment for generation (output), 
conversion, transport, storage and consumption of the primary (coal, 
petroleum, natural gas, nuclear fuel, water) and secondary energy car- 
riers (electricity etc). From this point of view the BEK is a large 
system within the Soviet National Economy. The BEK consists of a series 
of interconnected subsystems which are usually interchangeable (coal, 
petroleum, natural gas, electricity). Through hydroelectric power-- 
considered to be a primary energy carrier--the BEK is connected with 
water management. The relationship between the development of the BEK 
and the national economy is characteristic for the economic growth of 
the nation. 





Address of the author: Dr Devana Lavrencic, CNEN Direzione Centrale 
Relazioni Esterne Viale Regina Margherita 125, I-00198, Rome, Italy. 
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The BEK is the most important branch of the national economy of the 
USSR and is distinguished by higher growth rates than other branches 
of the economy. Investments in the BEK amounted to about 28.3 percent 
of total industrial capital investments in 1976 (Table 1). 


Table 1. Fuel-Energy Complex of the Soviet Union, 1970-1980 














1970 1975 1980 (Pian) 1 9 
J, Primarenergietragerproduktion, Mio. t SKE 1237 1 587 2000 . 
Ante: der Ostgetete an Gesamtproduktion % 
3 Konlegewinnung. Mio t 624.1 7013 790-810 
4davon im europarschen Teil der UGSSR 354.7 356.3 
Sen 269.4 345.0 ‘ 
6 Tagebdau. Mio. t 166.6 255.8 279 
im europeischen Tei! der UGSSAR 419 5 35.9 
Ostgebveten 1247 167.3 243.1 
7€ wnnung, Mio. t 353 491 
in Westsibirien 31.4 148 
9 Ollertungen. Lange km 41 000 56 S00 
10 Erdgasgewinnung, Mrd. m? 197.9 289 38S-425 
13 Erdgasietungen. Lange km 78 000 ~ 100 900 
Wasserkratt (0.123 kg/SKE/kWh), Mio. t SKE 18,1 18.5 
Gesamtverbrauch an Prmaerenergie, Mio t SKE 1070 1412 ~ 18600 
14 Stromerzeugung. TWh 740.9 1038 1340 -1 380 
f asserkrattwerke % 16.8 12,1 1$ 
armekrattwerke % 83.2 87.9 8s 
(davon Kernenergie) % (0,5) (1.9) ($.$) 
18 Stromubenragungsiettungen. Betnedsspannung > 35 kV. km 445 600 604 800 795 000 
Key: 
l. Primary energy carrier production million tons of hard coal units 
2. Eastern regions share of total production, percent 
3. Coal mining, million tons 
4. In European USSR 
5. In Eastern regions 
6. Open Pit mining, million tons 
7. Petroleum recovery million tons 
8. In West Siberia 
9. Oil pipelines, length in km 


10. Natural gas generation, billion m3 

ll. Natural gas pipeline, length km 

12. Hydroelectric power (0.123 kg/coal equivalent/kWh), million tons 
hard coal units 

13. Total consumption of primary energy, million tons hard coal units 

14. Electricity generation TWH 

15. Hydroelectric power plants percent 

16. Thermal power plants 

17. Nuclear energy share 

18. Electricity power lines, operating voltage >35 kV, km 

19. Planned 
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The rapidly increasing primary energy-carrier production and high trans- 
port costs of primary energy carriers from the recovery regions-~usually 
Eastern regions(Siberia, Central Asia, Far East) to the points of con- 
sumption in the European USSR and the Urals have led tr the erection of 
large transport systems for the coal, petroleum, natural gas and electric- 
ity supply to the Western part of the nation: at present the nuclear 
energy supply system is under construction. A systematic analysis of the 
factors which permit a rational use of all energy reserves (medium- and 
long-term supplies, their production locations and value at a certain 
timepoint must be considered) is decisive for the formulation of the 
fuel-energy balance of the nation and of the individual areas of the 
economy. In the 10th Five-Year Plan (1976-1980) a further improvement in 
the fuel-energy balance is planned through conservation and rational use 
of energy. Energy conservation is to be attained by technical means; 
rational use of energy by: 


--more intensive use of fossil fuels, particularly coal and oil shale; 
--greater use of nuclear energy for generation of electricity and heat; 
--better utilization of nuclear fuels by application in fast breeder 
reactors. 


1.1 Primary Energy Carriers 
The Soviet Union possesses about 21 percent of the proven and about 55 


percent of the probable world reserves of coal, about 9 or 8 percent of 
the assumed proven world reserves of oil and natural gas (Table 2). 


Table 2. Primary Energy Supplies 











Prmarenergetrager | wen 2 vessa 3 Key: 
Kone. 10°: 4 1. Primary energy carrier 
Sichere Vorrate 5 1297474 =. 273. 200 2. World 
165 800 (Sternkonie) 6 3. USSR 
107 400 (Braunkonie) 7 ° é 
Wanrscheiniiche Vorrate 8 10 781 757. $713.68! 4. Coal, 10° tons 
yy + 4k 10 91 $25 8 138 5. Proven reserves 
on ww ll 6. Hard coal 
v 1974. 
— vorrates 12 $5 532 4513 7. Brown coal 
Wasserkrattpotential, GWe 13 max 3000 8. Probable reserves 
9. Petroleum 10 tons 


10. 1974 estimate 


ll. Natural gas 10? m? 


12. 1974 estimate, proven 
reserves 

13. hydroelectric power 
potential, GWe 








The primary energy reserves of the USSR, of selected groups of nations 
and of the world, as well as the energy consumption in 1970 and 1990 
(estimated) are shown in Table 3. If we include world nuclear fuel re- 
serves (U and Th), recoverable at a price up to $200/kg, then this repre- 
sents an energy equivalent of 7 x 10 5 MWh when utilized completely in 
fast breeder reactors. The energy stored in nyclear fuel exceeds the 
known fossil energy reserves by a factor of 10°. Table 4 provides a com- 


parison of primary energy carrier production of the USSR with the world 
total production. 


Table 3. Proven and Probable Primary Energy Reserves and Consumption in 
1970 and 1990 (in 10° Mwh) 

















Staat oder Region (]) (2)Stewkonte —_ Braunkonie (3) (y ba, JS, (7) Saerpevertreven 
vessa (8) 33 $00 ~ = 7 
encore GW Lanaw Eons (9) ns “a7 Seo 7 rr 
ag = 
Gesamte Wet (] 3) $4 500 5 6 4070 2540 240 000 $7 “a 
USA 8 960 630 58.5 “#5 ~~ 31000 186 s 
) Dis eu 35 US-S/kg U,0, 133 | 
) Geschatrie Werte 12 
Key: 
l. Country or region 8. USSR 
2. Hard coal 9. Other CEMA nations 
3. Brown Coal 10. Europe (excluding USSR) 
4. Oil ll. Up to $35/kg U,0, 
5. Natural gas 12. Estimated values 
6. Uranium 13. World total 
7. Energy consumption 


Table 4. Production of Primary Energy Carriers 











Energetrage’ ( 1 ) 1950 1960 1970 1975 

(6) wer (7 passr (fer (7)vassA (6)Wwer (7 yessr (6) Wert (7 possr 
Steinkonie 10°: (2 1431.0 135.2 1778.0 375.0 2131.0 432.7 2400 0 6316 
Erdol, 10° + $27.0 390 1057.0 1910 2272.0 353.0 2700.0 4900 
Erdgas 10° m? ; 199.2 $8 4560 453 1071.0 198.0 1292.9 289.0 
Wasserkraft TWh 1150.0 1245 1380.0 1320 


(1974) 





Key: 
l. Energy carrier 
2. Hard coal 10® tons 
3. Petroleum 10” tons 


Natural gas, 10? mn? 
Hydroelectric power, TWh 
World 

USSR 


4, 
5. 
6. 
7. 
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The growth rates for coal, petroleum and natural gas recovery in the 9th 
Five-Year Plan (1971-1975) amounted to 2.3, 6.8 and 7.9 percent. In the 
10th plan the following production growth rates are targeted: Coal mining 
2.4-2.9 percent; petroleum recovery 4.8-5.4 percent; natural gas recovery 
6.7-8.5 percent; average annual primary energy carrier production 5 per- 
cent. The Soviet Union is the only industrial nation which is self- 
sufficient in primary energy supply, and, in addition, it can export pri- 
mary energy carriers. USSR exports to CEMA nations in 1970, 1974 and 1975 
are shown in Table 5. 


Table 5. USSR Experts of Primary Energy Carriers 
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1975 165 96 26.1 4. Nonsocialist nations 
Kons, 10%: = (7) 1970 31 1 42 5. Total 
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1978 (10)777 526 130.3 8. Petroleum 10 5 
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1.2 Electricity Supply 


In the USSR the Ministry for Energy and Electrification (USSR Minenergo) 

is responsible for electricity supply. Minenergo builds and operates all 
power plants--hydroelectric and thermal power plants--for the public util- 
ities and high-voltage transmission lines including the network of agri- 
cultural electrification. The historical development of Soviet electricity 
supply is given in Table 6 (Figure 1). 


For thermal power plants the large share of electric power installed in 
the heating and power plants is characteristic. At present the heating 
and power plants (KHW) meet about one-third of the electricity demand 

and about 40 percent of the heat demand of the nation. In the cities, 
which are usually provided with remote-heat supply systems, (nearly 1,000 
cities), the heat demand is met by heat from large heating and power 
plants. 


For strategic development of the energy economy in the future the follow- 
ing principle will apply: about 30-35 percent of the thermal power plants 
will be equipped with heat-power coupling. In 1977 more than 460 million 
tons of hard coal units or about 28 percent of fuel production was used 
for generation of heat and electricity. 


ly 














Table 6. Development of Electricity Production in the Soviet Union 
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The individual energy carriers contributed the following fractions of the 
1976 electricity generation of USSR Minenergo power plants: Coal 41.5 per- 
cent; petroleum 23.4 percent; natural gas 18.5 percent; hydroelectric power 
13.2 percent; nuclear fuel 1.9 percent; peat and wood 1.5 percent. At the 
end of 1978 nuclear power accounted for over 4 percent (10,905 MW) of 

the installed output of all power plants (250,000 Mw) 





In 1978 about 10,000 MWe came on-stream, of this 2,000 MWe was in nuclear 
power (WWER-1000 in the Novo-Voronezh nuclear power plant is in trial 
operation) and 2,850 MWe in hydroelectric power plants. 


The total electricity generation in 1978 was 1,205 TWh according to pre- 
liminary figures, of this 987 TWh (82.4 percent) was in conventional 
thermal power plants, 44 TWh (3.4 percent) in nuclear power plants and 
168 TWh (13.7 percent) in hydroelectric power plants (Table 7). 


Table 7. Plan Requirements of Electrification and Power Plant Structure 
or Electricity Generation in 1978 








ey: 
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4. Diesel etc 
5. Nuclear power plants 
6. Hydroelectric power plants 


The power plants of the eastern regions (Siberia, Central Asia, Far East) 
generated about 332 TWh in 1978 or 27.7 percent of the total electricity 
generation (1940: 9.2 percent; 1975: 27 percent). In 1979 an additional 
12,600 MWe output--divided as follows--will be brought on-stream: 


Conventional thermal power plants 7800 MWe (61. 9percent) 
Nuclear power plants 2500 MWe (19.8percent) 
Hydroelectric power plants 2300 MWe (18. 3percent) 


In order to attain the electricity generation of 1,340 to 1,380 TWh speci- 
fied in the 10th Five-Year Plan by 1980, an additional 67,000-70,000 Mw 
of new generating capacity must be added; of this 13,000-15,000 MW of 
nuclear energy (predominantly with 1,000 MW and 1,500 MW reactors) and 
14,000 MW hydroelectric power. Accordingly, in 1980 nuclear and hydro- 
electric power plants will contribute about 20 percent of total electric- 
ity production. In addition, large conventional steam power plants 
(4,000-6,000 MW)--usually with 590 MW and 800 MW turbogenerators--are 
being built. In conventional thermal power plants electricity generation 
from coal--especially from coal--from the coal basins of Ekibastus and 
Kansk-Atshinsk will have preference over petroleum and natural gas. 
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In the 10th Five-Year Plan, improvements in quality, economy and feasi- 
bility of energy generation and consumption will continue according to 
the following guide!ines: 


1. Concentration of power ‘n large power plants and increase ir turbo- 
generating power (steam and turbo); 


2. Introduction of large generating units (steam-turbo) with high fresh 
steam parameters which will lead to a decrease in specific fuel consump- 
tion and specific capital investments; 


3. Improvement of operating quality of power plants, the distribution 
network etc, with increases in economy; 


4. Centralization of heat output in heating and power plants of 1,000 MW 
with 250 MW heating power turbines; 


5. Use of nuclear energy with construction of 2,000 MW-nuclear power 
plants with thermal reactors (WWER-440 and -1000; RBMK-1000 and -1500); 


6. Expansion of the hydroelectric system with emphasis on water ener- 
getics in the East regions to solve complex problems of electricity balance 
and agriculture and of river traffic; 


7. Expansion of the USSR communication network (VEVS) and power trans- 
mission lines (750 kV, 1,150 «V a.c. and 1,500 kV d.c. transmission lines). 


1.3 Electricity Transmission and Distribution 


The state electricity network presently covers nearly the entire terri- 
tory of the USSR; the mains length is more than 4 million km. In 1956- 
1960 the first 330 kV lines were put into operation; at the same time 
construction of 220 kV lines was intensified and work began on the 500 kV 
lines. In the 1960's construction began on the 750 kV a.c. and 800 kV d.c. 
transmission lines to unite the energy systems. 


Today the 500 kV a.c. and 800 kV d.c. transmission lines connect the 
hydroelectric power plants on the Volga, and the 750 kV 4.c. transmission 
lines connect the large thermal power plants with the main points of con- 
sumption like central Russia, West Ukraine, Don basin etc. The length 
of the high-voltage lines was 670,000 km in 1977; in 1978 this value had 
increased by another 33,000 km in the 35-750 kV range. 


The concentration of electricity generation in power plants of several 
thousand MW, the regular improvement of energetic systems, their expan- 
sion and union have led to the unified energy union system of the Soviet 
Union (USSR VEVS). 
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The final extent of the VEVS over the entire Soviet Union is one of the 
most important development trends of the electricity supply--this also 
affects the improvement of energetic equipment (steam generators, turbo 
units etc.) and their operating parameters. The beginning of the 10th 
Five-Year Plan was the development phase of unification of energetic 
systems with extension of the European Energy Union System of the USSR 
(USSR EEVS); this includes the energy systems (EVS) of the Central Eco- 
nomic Regions, the North-West, the Central Volga, the South, the North 
Caucasus, Transcaucasia, the Urals and North Kazakhstan. In addition, 
in the East regions the Siberian, Central Asian and East EVS's were 
expanded. 


The EEVS includes an area of 6.5 million km* having about 200 million 
inhabitants. The EVS of the economic regions include 85 of 95 energetic 
systems in the USSR. In 1975 about 153,000 MW (1976: 160,000 MW) in- 
stalled electric power output was included in the 1l EVS's. Electricity 
generation was 781 TWh (1976: 883 TWh). After the inclusion of the , 
Siberian EVS in 1978 the EEVS comprises an area of about 10 million km 
with about 220 million inhabitants; the installed power of 206,000 MW 
represents 82.5 percent of the output of all USSR power plants. 


The electric power used in the EEVS should be generated from the follow- 
ing sources at the end of the 10th Five-Year Plan: hydroelectric power 
plants 19 percent; thermal power plants 29-30 percent; fossil fuel steam 
power plants 42-43 percent; and nuclear power plants 6 percent. The EEVS 
is connected to the joint system of European CEMA nations (MIR = peace) 
by 400 kV and 220 kV a.c. transmission lines operating in parallel cir- 
cuits. A 750 kV transmission line from Vinnitsa (USSR) to Albertirsa 
(Hungary) went into operation in 1978. 


The energy systems of the USSR are also connected to the energy systems 
of Finland and Norway by 110 kV transmission lines. The power exchange 
increased from 3 TWh in 1963 to 20 TWh in 1975. USSR electricity export 
in 1975 was divided as follows: Hungary 4,238 TWh, Bulgaria 4,010 TWh, 
CSSR 1,117 TWh, GDR 850 TWh, Poland 363 TWh, Rumania 47 TWh, Finland €53 
TWh: the data on export to Norway (60 TWh) and Yugoslavia (32 TWh) refer 
to the year 1974, 


1.4 Electricity Consumption 
The net output of electricity to the consumption sectors including internal 


power plant needs, transmission losses and export in the Soviet Union in 
i970 was about 628 T'” °°75 about 876 TWh, 1977 about 974, and in 1978 


about 1,012 TWh. T ‘'on of electricity of the total supply of energy 
carriers (also calle * + efficient) was 13.6 percent in 1976. Table 8 
shows the power consumpt in 1978 by consumption sectors; its develop- 


ment from 1960-1988 is found in Table 9. The most important electricity 








Table 8: Power Consumption by the Civil Economy of the USSR in 1978 
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Table 9: Power Consumption by the Civil Economy (percent) 
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consumer is industry: 15-20 vears ago consumption was for drive power, 
today it is for technological processes. A large fraction of generated 
electricity is used for electrification of the railroads; in 1975 the 
electricity-powered rail network was 40,000 km long or roughly 25 per- 
cent of the rail net of the USSR. 


The largest growth rate in electricity consumption was exhibited by agri- 
culture. Connection of agricultural consumers to the stace EVS increased 
the share of electricity consumption from the union from 42.5 percent in 
1960 to 99 percent in 1975. One of the most important data of the last 
five-year plan was the electrification of agriculture. The length of 
these power lines has grown from 733,600 km in 1960 to 3.1 million km in 
1975. In 1978 186,000 km of new electricity transmission lines were 
taken into operation in this sector in the 35-110 kV and 0.4-20 kV voltage 
range (more than 120,000 km). 


2. Power Plants 
2.1 Hydroelectric Power Plants 
The Soviet Union has more than 12 percent of the world's hydroelectric 


power reserves. The economically most significant hydroelectric power 
complex of the nation utilizes about 13 percent of this capacity. In the 
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European USSR there is about 35 percent of the total. The fraction of 
hydroelectric power of the total electricity generation is presently 
about 14 percent. Hydroelectric power plants in operation or under 
construction use up about 22 percent of the hydroelectric power reserves 
of the USSR. Their installed total power at the end of 1977 was about 
45,000 MW. The growth in water power complexes is shown by Figure 2. 


The combined use of hydroelectric power reserves requires the construction 
of large hydroelectric power systems to account for the requirements of 
electricity generation, irrigation, municipal water supply and industry, 
river commerce and fishing and to protect the land from floods. In the 
10th Five-Year Plan hydroelectric power technology is distinguished by an 
increase in hydroelectric power output and expansion of existing hydro- 
electric power plants, but by 20-25 percent decrease in the time of 
utilization of hydroelectr.c power plants. Depending on unit power ouput 
and years of operation we find the classification of Table 10. 
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Table 10: Increase in Power Output by Water Turbines 








Jenr 2 ) Turdsnente:stung 
(1) (2) Key: 1. Year 

1917 03 Mw 2. Turbine power 
1926 7.25 MW 

1947 72 ww 

1955 1S) MW 

1961 25 MW 

* S00 «MW 

1978 6400 MW 





Together with the construction of peak-load hydroelectric power plants-- 


usually in the European part of the USSR--the construction of pump storage 
plants was begun. 


2. Thermal Power Plants 





Presently in the Soviet Union about 85 percent of the electricity is 
generated in conventional steam power plants (condensation and heating 
and power plants). The total outpwt of the thermal power plants, arranged 
by plant type, is shown together with the heat-electricity generation 
classification in Table 11. Further development of the electricity system 
provides for further concentration and centralization of electricity and 
heat generation in large condensation and thermal power plants (Figure 3). 


From this results the guidelines for projections and construction of thermal 
power plants: 


--increase the unit power output of the turbines: Steam boiler -turbogenera- 
tor-transformer; 


~-equi; >ing for high steam parameters (130 atm and 240 atm, 565°C). 


Large condensation power plants operated with domestic fossil-fuels 
presently and in the near future form the backbone of electricity genera- 
tion in the Soviet Union. Large unit power outputs also lead to a decline 
in specific investment costs and stress on production means and to an 
increase in productivity in construction and operation of the power 
plants. 


The thermal power coupling permits a notable savings in fuel. The average 
efficiency of the operational heat power plants in the USSR exceeds the 
efficiency of condensation power plants by about 30 percent. At the end 
of 1978 there were 69 power plants (55 of these were thermal power plants) 
of more than 1,000 MW installed power output in operation and thermal 
power plants with more than 2,000 MW each. The turbines (Table 12) used 
in large condensation and nuclear power plants in the 150-800 MW power 
range show the following average turbo-generator outputs in condensation 
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Table 11: Expansion of Thermal Power Plant Output (top) and Electricity 
Generation 





























Lerstung in Damof- KKW Warrne- Gesamriestung 
(1) und Gasturdinen (33 (3) (4) rattwerks- (5) Ger 
inagesamt lerstung Krattwerke 
Jam (6) Gw %") Gw “ Gw se Gw . Gw _, 
1970 125.2 $3 45.0 289 09 0s 148 ei 166.2 100 
1975 167.2 769 598 275 47 22 177.0 14 21758 100 
1976 62.5 27.3 69 24 1857 815 228.6 100 
1977 66.0 274 79 27 193.4 80.9 238.8 100 
1978 1826 73.1 10.1 49 202.0 14 248.0 100 
1979 (Soi) 126 °8 212.0 61s 260.0 100 
1980 (Pian) 2216 78.1 75.0 266 18.7 68 230.0 81.0 2840 100 
') Anter! an Gesamtientung der Krattwerke (7) 
Jaw (6) {1) Oampt- und Gas- Warmekrattwerke (4) (8) Gesamtstrom- 
lurbinen insgesarnt insgesamt! erreugung 
Twh % Twh " Tw * 
1965 428.3 839 4239 836 $06.7  o.. 
1970 6165 832 6130 627 740.9 100 
aon 9126 878 6924 85.9 1036 6 100 
1979 (Som (9) seen rv} 1308.0 100 
1989 (Pian) (10) 1183.3 856 1380.0 100 
Key 
1. Total power in steam and gas 6. Year 
turbines 7. Fraction of total power 
2. Heating and power plants plant output 
3. Nuclear power plants 8. Total electricity generation 
4. Thermal power plant output 9. Target 
5. Total power of power plants 10. Planned 


Table 12: Number of Turbines in the Power Range 150-800 MW 
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Table 13. Development of Unit-Turbine Power Output 
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Table 14. Primary Energy Consumption of Heat Power Plants of USSR 
Minenergo (percent) 











Brennstotisorie (] 1970 «1975 1980 Key: 
a) (sy 1. Fuel type 
Kohie und andere teste Brennstotte ( 2) OS 24 S01 2. Coal and other solid fuels 
Punngs Grennencte (3) 286 23.5 262 3. Liquid fuels 
Erdgas (4) 20,7 22.1 217 
4. Natural gas 
5. Planned 


power plants: 1960: 160 MW; 1970: 266 MW; 1975: 327 MW; 1976: 353 Mw; 
1977: 366 MW; 1980: 447 MW (projected). The turbines of 300 MW generator 
output used in the steam power plants operate at a fresh steam pressure of 
240 atm and supercritical temperature of 540°C; in the nuclear power plants 
the 220 MW turbines operate with saturated steam at 44 atm, the 500 MW 
turbines with saturated steam at 65 atm. 


The fraction of 300 MW turbine generators used in steam power plants 
has increased from 42 percent in the Eighth Five-Year Plan to 49 percent 
in the Ninth. In the present 10th plan the power output is to increase 
predominantly by means of 500 MW and 800 MW turbo-generators. 


The unit power of the turbines has increased as seen in Table 13. The 
increase in steam parameters leads to a decrease in specific fuel con- 
sumption. The consumption of primary energy by the USSR Minenergo thermal 
power plants in past years and the prognosis for 1980 may be seen in 

Table 14; the specific fuel consumption of the USSR Minenergo power plants 
for generation of electricity and heat is seen in Figure 4. 
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Table 15: Equipment of Fossil-Fuel Fired Steam Power Plants 








( 1) Dampterzeuger (5) turbine (8) (9 Generator 
Oampt. 
Brennstott : 3 4)? (6)reiswung (7) Oruck Temperatur (6 Keistung u/min( 10) 
ms — a eo vi 
(1.1 }runciast-Kondensations-Krattwerke 
Kone Erdgas. Erdol ( 14) 670 * 210 13.0 $40 210 3000 
Konle Erdgas. Erdd! 1000 K 300 240 540-560 30 3000 
Kohie (Ex:bastus) 1650 . 500 24.0 540 500 3000 
Kohie") 2650 . 800 240 540 800 3000 
Erdgas. Erdor) 2650 K 800 240 540 800 3000 
Erdgas. Erdo?’) 3950 . 1200 240 540 1200 3000 
Kone (Kansk-Atschinsk) (18) 5300 » 1600 240 540 160) 3000 
Poreiiast- und Sprtzeniasi—Kondensationsk raftwerke 
Erdgas. Erapi (19) wae? . $00 13.0 510 500 3000 
Konie®) (16) 1750+GTU X 500 13.0 510 500 3000 
Kohie?) 2300 + GTU-200) . 800 13.0 510 800 3000 
Gasturbinen-Brennstot (20) . GT 45°) . 780 50 000 
Gasturbinen-Brennstott o GT 100 7 800-850 100 3000 
Gasturdinen-Brennstoff ~ GT 200 - > 1000 200 3000 
(13) rtezkrattwerke 
Evogas. rast, Kone ©6014) 500 T 100 13.0 540(560) 100 3000 
PT 80 13.0 540/560) 100 3000 
R 50 13.0 540(560) 50 3000 
1P 100 13.0 540(560) 100 3000 
Erdgas, Erdoi, Kone 4 (14) 800 t 175 13.0 540560) 200 3000 
PT 135 13.0 540(560) 150 3000 
R +00 13.0 $40(560) 100 3000 
Erdgas. Erdoi. Kone (14) 1000 T 250 ' 240 540 300 3000 





K = Kondensationsturbine. GTU - Dampt-Gas-Aniage, G’ - Gasturbine, T - Entnahme-Kondensations-Turbine mit einer HeizGamplabnahme, 
PT - Entnanhme-Kondensations- Turbine mit Heizdampt- und Prozefcamptentnanme R - Gegendruckdamptiurbine (23) 


') Kone aus Kohlebecken Kusnetzk. Donetz Kansk-Atschinsk (21) ‘ ») Kohle aus Kohlebecken Kusnetzk Donetz Kansk-Atschinsk und 
”) Nur on gasgewrnnungsnanen Zonen und von EVS entternten Kraftwerken (22) veredelte Kohie aus Konmliebecken Kansk- 
*) in Fertigung 250-MwW-GTU. (24) 


Key: 
1. Steam generators 18. Coal (Kanst-Atshinsk) 
2. Fuel 19. Natural gas, petroleum 
3. Steam generation t/h 20. Gas turbine fuel 
4. Type 21. Coal from Kusnetsk, Donets, 
5. Turbine Kansk-Atshinsk basin 
6. Power ouput MW 22. Only in gas-producing 
7. Pressure MPa areas and power plants 
8. Temperature °C far from EVS 
9. Generator 23. Coal from Kusnetsk, Donets, 
10. RPM Kansk~Atshinsk and refined 
ll. Base load condensation coal from Kansk-Atshinsk 
power plant coal basins 
12. Medium lead and peak load 24. In preparation: 
condensation power plant 250-MW-Gas turbine unit 


13. Thermal power plant 


14. Coal, natural gas, petroleum 
15. Coal (Ekibastus) 

16. Coal 

1/7. Natural gas, petroleum 
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In addition, technical progress has made contributions in the form of 
the construction of new equipment and the introduction of the steam-gas 
cycle for electricity and heat generation (Table 15). 
half-peak and peak demand, various types of steam-gas systems are under 
development in addition to the highly maneuverable steam condensation 
Nevertheless, the use of this type of power plant is 
limited since a more rational use of natural gas is considered expedient. 


and gas turbines. 


2.2.1 Heating and Power Plants 





In order tw meet 





Besides electricity generation, the USSR Minenergo is also responsible 
for public remote heat supply from centralized heat sources (heating 
plants--HW--and heating and power plants--HKW); other ministries and 
institutes are building and operating HKW's usually to supply industrial 


firms with process heat and electricity. 


Table 16: 
Soviet Union (1975) 








KW UcSSR- . ot . ) 
(1 \esgesamt Minenergo Ministenen 
(3) uneAm (4) 
Heizkrattwerke, % ( 5) 100 4c 60 
Heizkrattturboaggregate, % (6) 100 55 45 
Anter! (%) rene Heizkrafiwerke an 
Gesamtzani derHKw 0 (7) 78 
instaiherter el Lerstung 82 
Gesamtwarmeabgabe 62 
installerte Lerstung der HK-Turbinen, (8) 
MWe 59 49 500 950 
Stromerzeugung mit HK-Turd: 
TWh 79) 295 255 44 
Stromerzeugung in HK-Kopplungsbe- . 
ined, % 612 61,7 $78 
Brennstottverbrauch g/kWh (SKE) (] ] p60 271 329 
WarmeanschiuSwert. 10° Gcai/n 272 195.5 765 
Davon HK-Turbinen (12) 102 136 46 
Hei zwasserkesse! $3 445 65 
sonstige Ausrustung 37 $s 22 
Warmehochstiast. 10 Geai/yn — ( } 3} 198 5 1375 61.0 
Janriche Warmeabgabe. 10° Geai (14) 49 632 217 
Ante! der Warmeabgabe mit ent 5) ras 
menem Dampt. % C i 61 65 
Warmenhochstiast/ ( 1 6) 
Narmeanschiuv@wert, % 729 70,3 797 
Benutzungsstunden, n/a { 17 ) 
Warmehochstlast (18 4160 4500 3 680 
HK-Turbineniestung (am _ 19) 
} 
~ Elektrsche 20 5 060 5 160 4540 
~ Thermische 2 3 780 3 920 3350 
Thermischer (mitt) (22) 3880 4035 3 420 
Stromkennzani, kWh/Geal (23) 267 296 166 
Ferniettungen des UdSSA-Minener- 
go-Warmeverteiungsnetzes. km ( 24) 15 189 





17. Hours of use h/yr 

19. HK turbo output (at years' end) 

21. Thermal 

23. Characteristic electricity factor 
kWh/Gcal 


2? 


15. 


20. 


. Max. heat load, 10° Gegl/h 
. Annual heat output, 10 


Main Characteristics of the Heating and Power Plant of the 


Total HKW 

Responsibility 

USSR Minenergo 

Other ministries and institutes 
HKW, percent 

Thermal power turboaggregate 
percent 

Share (percent) pure HKW of 
total number of HKW; installed 
el. output; total heat output 
Installed output of the heat 
power turbines Mile 

Electricity generation with 
thermal power turbines TWh 
Electricity generation in HP 
connected operation, percent 
Fuel consumption g/kWh (coal 
equivalent) 


. Heat connection value, 103 


Geal/h, of this HP turbines; 
hot water boilers; other 
equipment 


Geal 
Share of heat output with 
extracted steam, percent 


, Max. heat load/heat connection 


value, percent 


. Max heat load 


Electric 


. Thermal (average) 
- Remote lines of the USSR 


Minenergo heat distribution 
network km. 








The steam power plants in which a heating and power turbine is usually 
installed, are called heating and power plants; the HKW (extraction-con- 
densation and/or counterpressure steam turbines) equipped exclusively with 
HK turbines are also called "pure" HKW. 


The total power output of the HKW, by which we mean the electric power of 
the HK turbogenerators, amounts to about 30 percent of the total power 
output of the conventional steam power plants of the USSR (Table 16). 

In comparison to the separate generation of electricity and heat, the 
thermal power coupling permits a reduction in primary energy consumption 
by about 25 percent. 


The annual savings of primary energy due to the use of the thermal power 
coupling amounts to about 30 million tons of hard coal units. Probably 
two-thirds of all city dwellings in the USSR are supplied by thermal power 
plants nearby and all new cities are planned under consideration of a cen- 
tral heat supply. With the decrease in fuel consumption through intensified 
thermal power connection, the atmospheric pollution of cities and populated 
areas and general heat pollution of the environment is reduced. 


In the Ninth Five-Year Plan two/thirds of the installed power in HKW used 
100 MW and 250/300 MW HK turbogenerators. 


The increase in power output of the HKW's is to occur in the present 
Five-Year Plan by: 


--135 MW extraction-condensation turbines with process and remote heat 
steam extraction; 

~-100 MW counterpressure steam turbines; 

--250/300 MW extraction-condensation turbines (240 atm, 565°C, 300 MW in 
condensation operation only) with remote-heat/steam extraction. 


These three types of turbines have been mass-produced for several years; 
of the 250/300 MW turbines 9 units are presently in operation. 


Table 17: Heat Demand and Heat Output from HKW's 











Warmededert (1) 1965 1970 «41975 «(1977 1978 «= 1880 
y ay" Key: 1. Heat demand 
wie Geet (3) 1419 1990 2428 2575 2800 2825 2. Planned 
3. Million Gcal 
Warmebecerts. 4, Heat output from HKW's 


— (4) 6 0 700's«*8 «1080 «107S)=«1: 130 million Gcal percent 
~~ we 6%6 .) «0 3a “4 
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In order to be able to expand the central remote heat supply more quic’'y 
and cheaply, endeavors are underway to introduce standardized generating 
heating and power plant construction and equipment which can also be fired 
with petroleum and natural gas. Thr increasing heat demand of the nation 
is being met increasingly by HKW's (Table 17, Figure 5). The heat demand 
from heat centrals reached a value in 1978 of about 2,106 million Gcal, of 
this 1,075 million Gcal from HKW's (USSR Minenergo HKW: 807 million Gcal). 
The heat supply is presently met 77 percent from central systems (1975: 

73 percent). 


The future potentials for significant expansion of remote heat supply from 
nuclear power plants also includes the coupling of heat in the low- 
temperature range as well as the use of nuclear neating and power plants. 
The development work on heat-power coupling through combined generation of 
useable heat and electric energy in nuclear power plants has demonstrated 
the feasbility of nuclear process and remote heat with the construction 
and operation of two nuclear heating and power plants (KHKW). Presently 
operating in the USSR are: 


--the KHKW Shevshenko on the east bank of the Caspian Sea, with fast 
breeder reactor BN-350 it delivers electricity and process steam to the 
desalination plant which provides electricity and water to the city of 
Shevchenko; 


-~-the Bilibino KHKW on the Chukchen Peninsula with 4 PWR's (EPG-6) 
delivers electricity to the Bilibino-Chaun mining region and supplies the 
dwellings of Bilibino village with electricity and space heat. 


For the first time in the USSR the heat coupling from a nuclear power 
plant (Byeloyarsk nuclear power plant) for remote heat supply to house- 
holds and industrial concerns in Byeloyarsk was performed. 
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Table 18: 








Bererchnung Anzahl. Typ Ge- Standort inbetreonanme 
Ger Kernkratt- der Reaktoren sam- 1. Block 2 Block 
were e- 
(1) (2) wae (4) (5) 
t Kamaratewarte mit Lochtmnpapyrastaoren (6) 
a) Oruckw 
KKW Nowo- (8) 
Woronescn Nowo- 
(KKNW) WWER-210 210 Woronesch 1964 - 
WWER-365 265 1969 - 
2 WWER-440 680 1971 1972 
WWER-1000 1000 1978 a 
(KKKo) WWER-440 6880 Murmansk 1973 1974 
2 WWER-440 BBC brs 1980 
KKWw Oxtem- 
«xar) (10) 2 wwER-«40") 610 berjan 1976 1979 
KKW Kalinin 
(KKKa) 4 WWER-1000 4000 Kalinin 80er Jahre 
KKW Sudukray- 60er 
ne (xxsu) (11s WWER-1000 4000 Nikolajeyv 1980 Jahre 
KKw 
(KKRo) ' 12) WWER-440 =. 680: 12. Rowno 1979 1980 
KKW West- 
ukraine 
axxwu) (13) 4 WWER-1000 4000 80e séhre 
bt) Sredewasserreaktoren (15) 
KKW Uljaf 14) Dimitrov- 
nowsk (KRU!) wx -50 50 grad 1965 - 





" An graphitmodenerten wassergexuhiten Kanalreaktoren 








KKW Obdrinsk 
(KKOD) AM-1 Obnins« 1954 - 
KKW Sibinen 
(KKSi) (17) 6 LWGA-100 600 Troitzk 19586-1963 
KKW 
(KKBje)( ] AMB-1 100 Bjelojarsk 1964 - 
AMB-2 200 1967 - 
KKW Lenn. 
grad (KKie) 2 RBMK-1000 2000 Leningrad 1973 1975 
2 RBMK-1000 2000 1979 1960 
KMHKW Bilibr- 
no (KMKB)) 4 EPG-4 487) Bilibino 1973-76 
KKW Kursk 
(KKKu) 2 RBMK-1000 2000 Kurchatow 1976 1978 
60er 
2 PBMK-1000 2000 1980 
KKW Tscher- 73) 
noby! (KKTsch) 2 RBMK-1000 2000 Tschernoby! 1977 1978 
80er 
2 RBMK-1000 2000 1980 Jane 
KKW Smolensk 80er 
(KKSm) ~ RBMK-1000 2000 Smolensk 1980 Jahre 
KKWw ignaiina 
(KKig) 2 RBMK-1500 3000 = ignatina nach 1980 
ul cbAaednwerne mit schnelien Natrnumbrutern 
KKW Ulanowsk BOR-60 12 Dimitrowgrad 1969 - 
KHKW Schew- Schew- 
tschenko BN-350 1$0°) — tschenko 1973 - 
KKW Bretovarsk BN -600 600 Byelojars® 1979 - 
KuMUNgsbedingungen begrenzer die Lerstung aut MWe (20) 
*) Zuzug 25 Geal/h ye Reaktor (KHKW) 
2urugl 120000 m/Tag entsaiztes Wasser (KHKW) (22) 
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Nuclear Power Plants in the Soviet Union (Status: January 1979) 


Name of nuclear power plants 


- Number, type of reactors 
- Total power ouput MWe 

. Location 

. Operation, list generating 


unit, 2nd unit 

Nuclear power plants with LWRs 
PWR's 

Novo-Voronezh 


. Kola (Peninsula) 


Armenia 
South Ukraine 


. Rovno 
. West Ukraine 


BWR's 
1980's 


- Nuclear power plants with 


graphite-moderated water cooled 
loop reactors 
Siberia 


. Byeloyarsk 
. Nuclear power plants with 


fast breeder sodium-cooled 
reactors 


- Cooling conditions limit the 


output to 405 MWe 


. With respect to 25 Gcal/h per 


reactor 
With respect to 120,000 m?/day 
desalinated water 





2.2.2 Nuclear Power Plants 


The use of nuclear power plants for supplying energy in the Soviet Union 
is viewed as unavoidable. Because of present developments in the national 
economy, science and technology, a constant growth in the nuclear segment 
of installed electric power output is desired. The nuclear power plants 
in the USSR which are in operation, construction or planning stages are 
shown in Table 18, nuclear energy employment since 1954 is shown in Table 
19 in comparison to total power output and total electricity generation. 
The increase in unit power of nuclear power plants is seen in Figure 6. 
Nuclear power plants are erected predominantly in the European part of 

the USSR where the supplies of fossil primary energy are limited and the 
hydroelectric power potential is generally exploited (Figure 7). Of the 
total increase in installed electric power output in the European USSR the 
fraction of nuclear energy is to amount to about 35 percent under the cur- 
rent five-year plan; in the future the majority of new nuclear power plants 
will be built in this region. 


Table 19: Fraction of Nuclear Energy of Total Electricity Production 





Jan - — oe (3) ( 6)btromerteugung. Gwn Key: 








‘Ante insge- Kern — “e-Antewt y 

(1) samt energe anGe- samt eneye > l. Year 

(2) (4) sung (2) (4)  stromer 2. Total 

(5) reygune 3. Power output MWe 

cone 20 08 . one 4. Nuclear energy 
1955 37 246 5 170 5. Percentage of total power 
1960 66 720 5 292 output 
1964 103580 «310s 03 459 03 8600.06 utp 
1965 115000 86365 (0.32 507 14 = (0.28 6. Electricity generation GWh 
1966 123000 365 (0.29 545 170s «0.9 7 p 
1967 133000 365 0.27 539 ‘8 86036 ‘ ercentage of total 
1968 143500 «3650.25 638 29 «(as 
inn inn + > on | (Oe electricity generation 
1970 166150 42.56 741 35a? 8. Projected 
1971 175365 «461382 )«(0.79 800 ‘< = 0.0 
1972 188650 1622 0.97 857 73> 0.85 9. Planned 
os == _— a ae | 10. Without Siberia nuclear 
1974 : F 17, 7 
1975 217500 4888 223 1038 22 192 power plant 
1976 228600 6305 276 1091 259 20 
1977 238800 7257 3.03 152 6402.95 
1978 (8) 248000 10100 40 1202 «440—«i3 
1979(So") 260600 13350 $1 1265 «420020—=Cés3 4 
1980 (Pian, 264000 18022 64 13990 #8600 $7 
') ohne KKS! (10) 


The electric power output installed in the nuclear power plants of the 
public system was about 10,000 MWe at the end of 1978 (without Siberia 
nuclear power plant with six .00-MWe LWGR multi-purpose reactors, Pu and 
electricity), of this 7,000 MWe in reactors of unit power of 1,000 MWe. 
Besides the Bilibino plant with 4 pressure-tube reactors (each 12 MWe and 
25 Geal/h), operating in a closed energy supply system (EVS) and the 
Siberia plant, the other nuclear power plants belong to the energy supply 
system of the European section of the USSR (EEVS). At the end of 1977 
the share of nuclear energy of the total EEVS electricity generation was 
5 percent. 
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Figure 6: Increase in power output of individual nuclear 
power plants (MWe) 


1 KKOb 3 KKBje 
2 KKNW 4 KKLe 


KKW = nuclear power plant 


Key: 
1. Under construction 
2. In operation 
3. Undergoing expansion 





1 KKW Obrensk (KKOD) 10 KKW Nowoworonesch (KKNW) 
2 KHIKW BiliDino (KHKB:) 1) KKW Lenengrad (KKLe) 
3 KKW Uljanoe om (KKUI)) 12 KKW Kabrin (KKKa) 
4 KKW Schewtschenko (KKSch) 13 KKW Sudukrame (KKSU) 
$ KKW Brelojarsk (KKBye) 14 KKW Westukrare (KK WU) 
6 KKW Armemen (KKAr) 158 KKW ignalna (KKig) 
7 KW ole (KK KO) 16 KKW Smotenss (KKSm) 
8 KKW Techernoby! (KKTsch) 17 KKW Rowno (KKRo) 
9 KKW Kursk (KK Ky) 16 KKW Siterren (KKS)) 
) Kecokraftwerke im Bau ( l ) @ Kernkrattwerke in Betred (2) 


e Kernnrattecrke i Betrneb und Erweiterung 4) 


Figure 7: Nuclear power pliant locations in the Soviet Union 








The operation of individual Soviet nuclear reactors from 1954-1990 is 
found in Table 20. 


Table 20: 


Operation of Nuclear Power Plants of the USSR from 1954-1990 
(Status: 1/1/79) 
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At present in the Soviet Union there are 11 nuclear power plants with 
about 10,000 MWe combined power outpu: in operation; these are 3 plants 
with 8 PWR's (ca. 3,700 MWe), 7 plants with 19 graphite-moderated, water- 
cooled pressure-tube reactors (ca. 7,000 MWe) and 2 demonstration plants 
with 2 fast breeder reactors (ca. 150 MWe). Im the present iive-year plan 
the following additional reactors shall come on-stream: 


4,000 Mile PWR's in 4 plants 
5,000 MWe canal reactors in 4 plants and 
600 MWe Na fast breeder in 1 nuclear power plant. 


In the directives of the 10th Five-Year Plan of the USSR for the develop- 
ment of the national economy we find the following tasks for the nuclear 
energy sector: employment of about 14,000 M¥e nuclear energy power output 
from large thermal reactors (WWER-1,000, RBMK-1,000) in a relatively small 
number of large nuclear power plants (3,000-4,000 Mie) in the European sec- 
tion of the Soviet Union, technological mastery and construction of the 
LMCFBR and the use of nuclear energy for the supply of heat. 


The nuclear energy program to 1980 is listed in Table 21, to 1990 in 
Table 22, by types, numbers and output of nuclear reactors. (Conclusion 
follows) 


Table 21: Nuclear Energy Program of the USSR to 1980 (Status: 1/1/79) 
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Table 22: 


Nuclear Energy Program of the USSR to 1990 (Status: 1/1/79) 
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